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very w z yet Iper 
Plainneſs and the Breuity of this Trad will make | 
it very uſeful and ſerviceable to many Perſons to 
whom ſome larger 2 may ſeem both Zen 
md Tedious : And 1 am apt to think that a. 
few. Hints may be mot with. bere, which will 
ove to give the the Reader a much 7 and di. 
linder Notion of the Nate of Trigonometry, 
han is , ordinarily to be met with in Books of . 
his Subje#Z gen as to. the Rationale, of _ 


Stati orming a Cave: fo. 
pork , 22 ee r gen 5 dih do, he 


/ *, means a_Maſter of this Science. Yy 
as tho a _ Man may only by Rules cantrived . 
belp the Memory, retain, a thing a great while, . 
becky if Era ice make it ready and familiar 


0 Jar ; get tis I think, much better, in ordes . 
Miſtakes or Blunders ; or to quod he- 
1 puzzled with ſome Difficulties. which . 


be. Nature o neſlion, or the Manner 
og it, 5 fe — Occaſon: Iis much 


A 2 | lien, 
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ſome of which. are 
322 elf, that the 
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8 the Backer, 


ER I ſay, That the Learner be let into the 
whole Myſtery, ſte the. ; Bing tothe very bottom, 
permitted to take no-Steps, but where be 
bath ſolid Daumen T0 Hand or proceed up- 
on A auid then be I I out of danger of either 
bein deceived himſelf; or e "or 


74 of bis. Teacher 
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DEFINITI ons 


1. The Line D T in a Circle is called 
the Diameter, one half of which, CF, CO, 
or C T, is called the Radius; and by ſome 

the whole Sine, becauſe all other are 
kalen out of it. 7 


- I 

2. Any right Line, as OA, joining the 
two Extremities of an Ark, is called the 
Chord, or Subtenſe, either of theArk OTA, 
or of its Complement to a whole Circle 
QDA: 4 0 
3. The Line O R which is perpendicular 
to the Radius C T, or which is juſt half the 
Chord OA, is called the right Sine, or moſt 
uſually the Sine of the Ark OT, or of the 
Ark O D, ſo that a right Sine is half the 
Chord of double the Arx. EY 

4. The Difference of any Ark from 2 
Quadrant, be it more or leſs, is called its 

Complement. Thus O T is the Comple- 
ment of the Ark O F, being what it wants 
of being a Quadrant; and tis alſo the Ex- 
cels by which the Ark O D exceeds 2 
Quadrant; the Line 0 is the right Sine of 
the Complement, and therefore tis called 
the Co-Sine or Sine-Complement of the 
Ark O T; as O R is the Co-Sine of the 
Ark F O. Ha kg ; 

5. A Line, as T'S, touching the Circle 
in the Point T, and perpendicular to the 
Radius C T, is called a Tangent: and if 
a right Line be drawn through O from the 
Centre of the Circle C, meeting with the 
Tangent in 8, that Line S C is called a Se- 
cant, and they both limit one another, ſo 
as to be the Tangent and Secant of the Ark 


the Co- Secant of the ſame 


| the Radius CT lying between the Cent 12 


and the! Co-: Sine is the Verſed Sine R 


Sine of an 


Nadius, dhe Co Tang 


(8) 
O T: F Nis the Co-Tang 


nt, and C N 
; but they 

are the Tangent and Secant of the Compli- 

mental AK OF. 

s. The Line RT intercepted between 

the Right Sine and the Tangent is called 

the Vetſed Sine, and by ſome Sagitta 

7. Whatever Number of degrees an Ark 


duns of a Semi-Cirele, is called 1 its Sup⸗ 


plement. 
8. The * CR, which is the x part of 


and-the' right: Sine, is always equal to, 
may be taken for the Co Sine O; 
0. ris equal to the right Sine OR. 

9. If any Ark be leſs than a Quadrant, 
rt P O, the Difference between the Radi $ 


but if it-exceed -4' Quadrant, as the Ate 
DF © doth; then the Sum of the Relic 
and Co- Sine is the'Verſed-Sine i Thus B 
0 R D R theVerſed Sine of the 4 
DF O. AN 

99 465 The Radius with the Sine and N 
Ark (as T. O) do make a Right 

angle Iikngle, asO'C R, 'which is fimilar 

bs the Triangle CSP, "by the Radi- 
us; the Tangent, and rhe' Alſo the 
„and the Co- 


Secant male another Triangle fimilareo the 


4 © qwotformer Ss as Vi Rb Hence 


Tn. 
Lf 2 TP 0 


Se ede gen, Ter OO, | 
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Hence tis plain, 
. 7; Tharas th Colfinois to the Sine, o 
is the us to the That 

CRRO::CT. T .at is, 


2. As Radius is to the Sine: „ be 
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for this purpoſe. 
Ar. When theref 


( 10.) | 
3. As the Sine is to the Radius :: fo is 
the Radius to the Co-Secant, That is, 


OR O C:: F C. C N. 
4. As the Tangent is to the Radius : : 


ſo is Radius to the Co- Tangent; as ST. 
; 18:5 F. F N. 


Therefore the Rectangle between the 
Tangent and Co- Tangent of any Ark is 
equal to the Square of the Radius. 


11. Every Triangle has ſix parts, of 


which three are Sides and three Angles, and 


| of theſe if we have three given, we can find 


the reſt, (except in the Caſe where the three 


Angles only of a plain Triangle are given!) 
-* For from thence the Sides cannot be 


found, becauſe two Triangles may be equi- 
angular, and yethave the Sides by no means 
of the ſame length.)We can find the reſt, 1 
ſay, if ſuppoſing the Radius divided into 
any Number of equal parts, we can but 
diſcover how many of ſuch parts any Sine, 
Tangent, or Secant of any Ark or Angle 


doth contain. Now this is ready done to our 


hands, in the Tables of Sines, Tangents, 5 


and Secants, which we have, with-zprodi- 


gious — in Books ready calculated | 
— | . 
2. When therefep any. Triangle is 
given to be reſolved, the ſirſt thing we haye 
to do is to conſider, that there is in thy 
A | 4 . : able 


Fa 
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one ſide of the Tri 
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1 Table of Logarithms, NERD Tangen 


and Secants, a Triangle exactly ſimilar al 
equal to that which we are required to 


ſolve, and whoſe Sides are to one another 
in the very ſame proportion of thoſe of the 
"Triangles propoſed. 


2. We muſt 282 bad Ratio 
le given hath to the 
other ſide about the ſame Angle, conſider- 
ed as Lengths eſtimated or number'd 


known meaſure, as ſuppoſe Inches, Yards 


Miles, Leagues, Cc. the very ſame hath 


e two Sides about the hs Angle in the 


g Neianges in the Tables or in the Tabular 


Parts; which two things well underſtood, 
do lead us into the whole e of Tri- 


gonometrical Calculations. 


13. Trigonometry is either Plain or 


"Spherical, gar both may be reſolved by 

the means o 
hs of their excellent Uſe are called 
Tb 3 The firſt of which relates to Re- 


of four Proportions which be- 


* * Triangles ; ; and is this. 
AXIOM I. | 


en ee f Angle Triangle, ifeirherofthe 4 


8 2 other Leg will be the Tangent 


of the us Angle, or of the Angle 5 
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emal Rule fo for 21 Ope rations im 
18, to writedown the Num- 


to the Or- 


* 


gether the 2d and 3d 


(15) 


der of the Canon: and then adding to- 


Nambers, from theis 


1 


Sum ſubſtract the 1ſt, the Remainder is tho 
Logarithm of the Term ſought. N 
By Gunter's Line: Extend the Compaſ- 


ſes r on the 
a 


37 min. the 


Tangents to 22 deg. 


me Extentwill reach in the 


Lineof Numbersfrom 768 backward to 320. 


Given B, a, 


"=" ew] 


x 3 1 0 
1 a a 
= # 7 
R | 4 
- . . F 
* ? * 
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8, a = 9. 9652480 = 679. 2 


B = 2. 8853612 = 768. 


10 of K E 2 — 
| — — 1 1 
n H 2. 9201132 — 832 = H. | 


. 2 7 8 
ns — 


5 B Gunter's Kale: E 


from'6y deg 23 min. to 90 deg: on the Lins 


2 


13 in 998280 
xtend the Compaſſes 


of ines; the ſame Extent will reach from; 


768 to 832 on the Line of n 


umbers. 


SIS ef De 20104 


Y + Arete, 2 or 7 
= 2 822 21 1b. nn 
3 ef char ing bog 


N Fig 


” wit Tagd in che chr or laſt Place: and 


therefore m Caf. x:fines P, at length is 
fought; cher muſt! be che laft aß tie Four 
Terms; place it therefore laſt with an Inter- 
rogation point aſter it, to ſhe w that it is re- 


3 quired or ſought. 


”  fdercd, 28 Radius is to its ſelf 
zs a Lent 


In the Golden Rule the Secondand fourth | 
IP Terms being always of the ſame nature or 
Find, and P elsg 18 th fought, and B 
the only lengtt given; B is ly de- 
| termined to be in 3 ſecond place write 
it down therefore in that place Witt four 
Points after it thus : : to ſhew that the 
Proportion disjoyns or brakes off there. 
3. Conſider that the Hypothenuſe not 
being efrher given or ſought, the firſt Axi- 
om determines you to work by Tangents: 
and dee Side given B being ſappoſed Ra- 
ion muſt be-; B con- 
conſidered 


* givetr 2: S Will conſidered. 
& - as the Tangent of the Angle ö, be to its 
2 "it — as a Longs fought. That 


| | [BE I EF) 


>, 
is; 


wy 4 
\ * 
5% 
| + ria | 
; * 775 EF A 
4 7 04 * : a N 1141 — 1 * 
: ST to 2005.0 el 115 ad . : 
* 1 «a . | - 17 - - * 
. 
71 22 5 aca - GER LE 4000 7 
: yr? , —— D — 
+ 1K 4 4: 90 


$ wha! as kad” 1 
| muſt have been placed Jaſt? pi 6d 
have Hooe thus ; as in Caſe the —_ 


. EN EI 

5 

85 Bur if the Hypothenuſe had been in the 
x Queſtion, either given or required, you muſt 
have worked by Sines, and the 53 
P ill bealways Radius; as. N Cafe 2. wh ere 


lis ſought. 
1 For H being ORE) it aſt ſtandin the 
of Pat place, and (ince B a length is given of 
Fe fame Nature with H, that mul be in 
ts * ſecond place: And then ſay by Axiom 
at Þ- As B conſideredas the Sine f 1 given 
| whe a, is to It ſelſ confidered as a length; 
„üb , conſidered as. Radiug, to its ur 
ee dae Tn, 


If 


Den; ann 
0 N A 1a 144 
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And to ſhew the Extenſive Uſe of this 
Doctrine of Plain Trigonometry, the General 
Triangle above deſcribed and numbred may 
either firſt relate to the Sea, and then the ſe- 
ven Caſes will be all the Caſes of Plain Sailing; 
and alſo of Mr. Jright's, or as tis commonly 
tho” falſly called, Mercator's Too ; regard be- 
in firſt had to the way of working by | 
eridional parts, C Fe 


, 
6 4＋ 
« 


| | Por in'this Triangle the Angle a, is che 
Kagfe ofrhs Riu or th Angle which 
the | ng 
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% . 
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1 p 
3 
„ 9 v 
| . n 
* 7 


19: o | 
Meridian, and therefore uſvally by the Sai- 
lers called, The Courſe'; and he Side P re- 
preſents the Meridian of any Place, a croſs 
which the Ship is ſuppoſed to ſail; and 
conſequently on it mult be accounted the 
difference of Latitude between the two 
Places a and b, The Angle b is the Com- 
plement of the Courſe, or 1 that Angle 
wants of go Degrees, and conſequentl 
known when the Courſe is ſo. The Baſs 
repreſents the Difference of Longirude, | or. 
the Weſting of the Ship in compariſon of 
the Place at a. that ſhe is. ſappolin gs have. 
parted from: and the Hypothenuſc uſe H, re-. 
peſents the diſtance. Sail d, - orRus (as the; 
Seamen call it) or how many Leagues or 
Miles the Ship hath faiked from „the Place 
a to the Place CL. 

This being underſtood, if this bes Caſe 
be made a Cale of Plain Sallag, There will 
be given Courſe and Deparmuss required. 
; {difference of Latitude and the Canon is. 

g g's Radius is to the Departure in Miles :: 
So is the Co-rangens of the Courſe, to the 
de of net in \ Millen... - 


. B Here the Ship be being de os is Fa . 
ed toSafl to the South Weſtward (or to N 
exactly, * S. W.) and therefore her dif- 
_ Latitude is „ nee - the South, 

* — to the Weſt: But 

ieren fame Triangle, you may boy 

poſe ce Hick rence of Latitude North; and 
Depart ute Eaft ; for the North is ac- 
core 5 to lg right before you, and confe- 
_ qiienthy'the to the Right-hand, and 
ie Welt to the Heft fx -wheretore the Courk 


now is E. N. E. 
2 If Fora would - apply the Doctrine of 
 Trigonometry, to the Caloulation of Heights, 
„Diſtanees, the ſame T'riang'e and 
Numbers will $4 -wopard being had to 
the Nature of the Terms — and 
fought. 
For the Perpendicular P, will repreſent 
any Altitude ; and B, will repreſent 3 
Diſtance from the Foot of it meaſured on the 


5&4 ' _. - Organs 


N 


PORTED Ro 


-y 
5 


| (41 
Ground: The Angle at b is foung by the 
Quadrant or ſome ſuch Inſtrument; and 


conſequently you may find P by 
1 is to the Diſtance, m the 
Foot of the Object: : So is the angent 


of the Angle of Altitude, tothe Height of 
the Place, i. e. 


2 Ly 


e 1. For, 


£) 


Or, ſuppoſe the Diſtance B: were 16 roqui- 


red from above, by taking the Angle 2, 
and finding the Length of P, by a String 
and Plummet, Then will 


LIE 2B 


This being — as to the general 
Uſe of A let us W to 


n 
Given B, H. Req. the Angles a, b, 


LETT 


EP (9 
” H = 2. 9201232 = 832. 
We = o. ooo 

B Typ 2.885361 2 = 768. 


S, a= 9 9652379 =67. 23. 


Which Subtracted from 90*, gives the 
Angle b = 22%. 37. 

By Gunter's Scale, the Extent from 83 2, 
back to 768, in the Line of Numbers, will 
reach from 90. wer: 300. anne 
the Sines. | 


CASE IV. 
Given B, H, Req. P. 


Having found a, by the foregoing Caſ e 
this will be the Theorem. —_— 


[KB: — . 


LO 


Or 


KL.. 
R = 10. 
L/ — — 


T. 5. = 9. 619 — 
6197205 2 22%, 37. 
5 = 2. 885391282768 A 


— 


— — 


2. 50508 17=320=P, 


By Eunter's Scal 
The Erteni from 4 * the Tangen 
2225 to 22. wilt reach in — 
of Numbers 768, back to 3 20. | 


6048 V. 
Given B. P. Req. VV. 


(ENT ETI 


B = 2.8853612 = 768 


R = 10. | 
E. 5051500 340 | 
1. 6197888 = 22% 37 6. 


B 4 Whiad 


(ag) 


Which 229. 37 , Suhtracted from 90. 
leaves a= 67. 23“ 


B !. Cunters Scale. 


The Extent from 768 back to 3 20, in 
the Line, will reach from 45 back to 22%. 


37. in dy N 


| CASE VL 
Given B, P, Required H. 
Having found 5 by the foregoing Caſe, 
this will be the Theorem. going 


[SABER [ 
5, b=y. 5849685] 237% 
2 2. 505 1500 al na 


: I ro. we 45. 24 4 
 H= ein = * 2H? 


141 


By 


(23) 
By Gamers See w 
The Extent from 22* 37 e to 
90e in the Line of Lines, will reach from 
3 20, to 832, in the Line of Numbers 
C A SE VII. 


| N 
Given H and V 0 Required B 


1 KHE 


, = 16; * . 


2, 9201233 = $32 | 
8, a= 9, 9652480 = 67 23 


— — — 


ee B. 


— | By ou Scals 


The Extent from 90⸗ in Line of oy 
k to 67 a3 will reach in the Line 
fumbers from 832 backwards to 768. 


626) 
The Reſolution of Oblique Plain Tri- 


angles. 


| Ax To M II. 


n er 'b; E the Sides ave in pre 
| Portion . un. anther, as the 9 1 15 

7 | 4 let. FTTH a. 
Let fall from che Angle b, a Perpendicular 


to the Baſe ac: For then the whole will be 
reſolved into two Right Angle he” 


(09) 
and conſequently by Axiom the. firſt 5 6. 


R: : 5 d. 8, a. alſo be R:: . d. &, e, 
wherefore à b. lc: : Sc. 8, a. by Equali- 
ty of Proportion. De 
Otherwiſe thus; Draw a Circle about 
the Triangle from whoſe Centre O, let the 
Perpendicular 4, O e, O k and O t, be ſet 


fall to the three Sides of the Triangle, 
and the Lines o a, o l, and oc be drawn + 


to the three Angles. f 
The Sides of the Triangle will be hi- 


ſected by the Perpendiculars, and conſe ? 
quently a e will be = eb, k S ke ande 


== t 4. Wherefore as the whole Line 46 is 
to b c:: ſo will the half fide a e be to 
half k c; but a e and & c, are the Sines of 
the Angles at the Centre a0 e and Ee, 
which Angles at t tre are ſevetally 
equal to the Angles of the Triangle c and a, 
becauſe they ſtand on half the Arks, that 


the Angles of the Triangle do; wherefore 


n 


ler H, B and ©, be the Sides of an O. 
liquePlain Triangle a, b and c, its thres 


ben bicaule there ih 8 Right 
Angle, three things muſt be always gi 


e ͤ = —_———_ 


Side ard two Angles, or elſe all the thres 


= 

1 
#* 
— * 


1 a ; S 6 
, * N * 1 44 & 43 n 
" - » 4 41141 11 44% 


Py 
9D a © * 
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| | s given; 
that is, either two Sides and one Angle, one 


(38) 
From whence will arrive the three former 
of the fix following Caſes. 


Give FEAT —.— FS 
DP 7 00S H. S, 7. Note 
jthar the Angle 6 is,amb!- 
uous, and you muſt col“ 
He& from the Circumſtan- 
jces of the Triangle, whe- 
ther it be Obtuſe or Ac- 
3 
Here fr find. the An- 
gle b a Caſe t, therice 5 
be known by _ 
— Sum of pt * 
8 2 + a 


1TH O.. 5. 


* I 


EY the Angies by t the 
A r and = up 
IH: : : | 8, 4. B. or 8 * 0: 


B. RTO: 


* 5 J. © ſand then 2 52 
e e 
6 * en wi 
Js Sides Coiſlne gle 2 * 
. 12 ts; l. a ale PETE £ 
l 5 1 N * 


And the three laſt are ſolved by the Ts 
of the two following Axioms. A x1- 


te half Sum leaves the leſſer Angle ſou 


(a9) 
Axton "We 


As the Sam of the” Legs 4 a" 255 
given, is to their Difference :: So is the 
1 ang eni of Ha the Sum of the other two 
Angles, tothe J. angent of baif ae Ip 
ferente” 

"Now the Sum of the other two „Ai 
is known, being what the given Angle 
wants of 180 Degrees and their Difference 
is now found; add therefore their half 
Sum, and half Difference together, and it 
gives you the greater of the ru Angles ſought ; 
and half the Difference Subtracted from 


And thus having found the Angles; i the 
ſide oppoſite to the former giren Angle be 
fought, it will be found eaſily, by Fardie's 
Axidhs That the Sides are as the Figs 4s 
the Angles. n 

The Demonſtration of che nn Axiom 
is — thus 


- DEMONSTRA TION: 
"I ſay the "Br, the Legs of any Angle, a, 


i to their Diflerence : : as the Tangent of 


| + the Sam of their oppoſite Angles, is fo 
_ — of half their Diff 1 


- 1 
W 


(30) 


Angle given, till af become equal to H or 
Ca, and then biſect b f in e join c, and 
biſect it alſo in d: Draw a d, which will 
be Perpendicular to cf (2. 16.) and draw 
de, which will be Parallel to ch: (6. 92.) 
Then will the Angle ca d+ daft ie. 
to the half of c af. which External. Angle, 
ca g c+;b That is, to the Sum of 
the oppſite Angles require. 
Drawthen g 4, Parallel to e; ſo will 
the Angle g a c be equal to the alternate 
one c, And if from + the Sum of the op- 
poſite Angles you take the leſſer Angle: i. e. 
if from ec a d, you take ga c, there will 


remain the Angle g 4 d equal to half the 


Difference of the ↄppoſite Angles. 
_ » And; fo alſo, if from þ e halt the Sum of 
the Legs you take O the lefler Leg, there 
will remain a e equal to half the Diffſeꝶnce 
of the Legs. And then ſince the Triangle 


cad is Right-angled, (by what is pro- 


ved below in the next Figure ſave one) if 


a d be made Radius, c d will be the Tan- 


gent of the Angle c z d (i.e. the Tangent 
of ; Sum of oppoſite Angles;) and in the 

. little Triangle g «d, gd will be Tangent 
of the Angle g a d (i. e. the Tangent of = 
Difference of oppoſite Angles.) But the 
Segments of the Legs of any Triangle eut 
89771 . | by 


| Produce O one of the given Legs of the 


por 


CK) = 
by Lines-paratlel to the Baſe being Pro- 
por tional e. B ea i: e d. d. g: That is in 


word, Hel the Sum of the Legs is MP 
their Difference :: E, + the Suns 
of tbe oppoſite Angles. is to the Tangent of + 
their Difference, but Whole are as [hls : 
Halyes : Wherefore the Sum of the Legs is © 
to their Difference: As tie Tangent of * 
the Sum of the oppoſite Angles, is to the 
Tangent of half their Difference. Q. E. D. 
Whence the two following Caſes will 
eaſily be ſolved. 

Firſt, Given H, O and a Req c, & 


Fer H H- O. H — Q:: 4 22 5 


—_— 
oP] ite Angles, is to T.,  X —— te 
| Angles n 224 2 [a hand ke 
z — C. ” | 


Second, Given H, O and a, Req. B? 
Firſt find the Angles id the former 2 


and then 8, b. H: : 8, 4. B: or 8, c. O 
8, a. B. by the ſecond Axiom, 


3 IV. 


The Baſe is to the Sm of the Legs :: as the 
Difference of the is to the Difference of 


the Segments oj the Baſe made by a Perpendi- 
—_ let fall from the” Angle oppoſite to the 
aſe. 


WP 
For, there is alſo another Caſe i in plain 
Sie Triaugles, Which requires a 
* to ſolve i Ait; and that Is, bt 

all Re Sides are given to find the TOR 
Bl, Nie let fall a. Perpendicular , from 
ny Angle. to: ĩts oſite Side as a. p, and 

chen ſs, A.the he Fd ic is is to d a tac the" 


4 2.3 
2 OJ 2 


* * * = . . 
A { . * , | < 


CREED ON 
„ 0 » 


1 © " „ 
i 14 — hy 6 &? 7 L 
a a . 


> 


n= I» 
Sum of the other two Sides: : So is the 
Difference of thoſe two Sides 4a - ac to 
a fourth Number. Half of which added 
to + de, gives you the Segment of the Baſe 
dp; and if Subtracted from + d c, it will 
leave the other Segment pc. And when 
thoſe Segments are thus found, the An- 
gles are eaſily had thus : d a. Radius: : dp. 
Co- ſine of the Angle d. And a c. Radi- 
#5 :: pc. Co- ſine of the Angle C. | 

The Demonſtration of which lat Axi- 
om is this, n un i e in 

DEMONSTRATION. 

On the Centre a, with the Diſtance ac 
deſcribe a Circle, which will Interſe& both 

the other Sides of the Triangle, and then 

2 d will repreſent the Sum ot the Legs da 

and ac : ae will repreſent their Difference, 
and dj. will repreſent the Difference of the 

Segments of the Baſe made by the fall of 

the Perpendicular a P. 

Then I ſay, de. dz: : de. d i. That is, 

The Baſe is to the Sum of the Legs : : As the 
Difference between the two. Sides is to the Diffe- 

rence of the Segments of the Baſe; as is appa- 
rent from Prop. 67. of Pardie's Sixth Book, 
alter drawing, the Prickt Lings e c and Fx. 
And then the Caſe will ſtand thus, ; 
F 


1 0 3. Given H, O, B, all the Three Sides, 
Required the Angles. See the Figures 


iy by this Axiom B. H + O::H 

Wil | — O. X. which expreſſes the Difference 

I! of the Segments of the Baſe, = df in the 
Figure. 


And then having found XZ BTX 

= dp, the greater Segment, and . B— + 

X = pe the, leſſer, by which means the 

two Right-angled Triangles a dp and apc 

will be ſolved eaſily : For d a. Radius:: d p. 

Co-ſine of the Angle d and a c. Radius:: 
as p c. to the Co- ſine of the Angle «e. 


The Operation of the Six Caſes of Oblique 
iy angled Triangles, 


| (35) 
Thie Numbers of the Triangle a are as fol 


lows. 
V c= 229. 37 
— us 


a = 104. 15 Or, its Suppl. = 257046 


O wv 


O = 2. 5739154 = 347.9 


— — 


S,c = 9. 5849685 = 22. 37 
H = 2. 8920946 = 760 


Sum = = 12.4770631 - 


% = 9. 9031477 = 53 * 


CASE II. 
Given H, O, c. Required B. 
5 c. Q::S,a.B.| 


S,c = 9. 5849685 = 22. 37 


* | Oz 


— 


> 
* 


(36) 
O0 = 2.739154 = 374, 9, 
S,. a 9.9864273 = 104*.15/ 


Y — 
Sum = 12. 5603427 


\ 


B= 2. 9753742 = 945 


—_ 


CASE III. 


Cen c, b, O. Req. H? 


8, c = 9. 5849685 = = 22. 37 


W 


Q = 2. 5739154 = = 374 9 | 
$,þ 9. 9031084 = 53% 8“ | 


Sum = 12.477238 


H = 2. 8920553 = 780 


— 


b-, 


tA SE 


CEL 
CASE IV: 
Given H., a, O. Required b, 6. 
[HFOH=O::T;3Zop.vv T,z XopsV| 


= 1154. 9 
H—O = 403. I 
18 LL = 37” 520 


——— 


H+ O = 3. 0625820 = 11549 


eee, ee 


H—O= 2. 6074550 = 405- I 
T + Z = 9. 8907254 = 37* 52 


— — — ä — 


Sum 12.498 1804 


T. 2 X. 94355884 = 155.15 
Then will + Z T TX $3*7 =b: 
aud ꝙ Z — * X 22% 37 . | 


Given H, a, O. Required B. 
Find ti Angles 6 and c, by Caſe 4. then 
| 8 b. E aB] 

| e 


8, 5 = g. 9031084 536 3 
H= 2.,89209g6 = 780 
8. 4 9. 9864273 D 104". 158 
3 8 Pi 1 


Sum = 12.8785 219 


. 1 


—— ———_ 


B = 2. 9754135 = 945 
This is the Sine of 75. 45, the Sup- 
plement of 104. 15, to a Semicircle. 


4 * 


CASE 


(39) 
CASE VI. 
Given = O, B. Req. Three Angles. 


= 2, 9754318 = 945 


= 3. 0622058 = 1154- 
= 2. 6074549 = 405. : 


—— — 


RE 6943280 = = 4% 


F — 


u 82558 
2 R = 10. 2 
| BC= 2.8573225 = 720 


— e — 


xc = 99652678 = 229 37 | 


| _ 040 ) 
| O= 2.5739154 
R= 19. 
Bl= 2.3521825 


" =bþ = 9.7782671= 53% 


9 . \ 7 


And when thus the Nature, Reaſon, and 
Method of Operation in the Calculating 
of the Sides and Angles of oblique Trian- 


gles, 1s fully -underſtood ; its Applicarion, 


Uſe, and Practice, will be very eaſie and 
plain, though its extent be very large and 
r 5 
Firſt, If you have a Mind to apply it 
to what they call Oblique Sailing, or the 
Doctrine of Oblique” Plain Trigonometry, ap- 
plied to Sailing; your former Triangle and 
Caſes will reach all that you can deſire. 
As ſuppoſe a Ship Coaſting along by the 
Shoar from the Place 6, ſets an Head Land 
by her Compaſs (as c) and finds it to bear 
from her. S. S. W. then ſhe Sails on, 
W. S. W. 51. 5 Miles or Minutes to 4; 
and then finds that the Head Land bears 
J 
 *Tis required to determine her diſtance 


from this Head Land when ſhe was at ö, 
Firſl, 


and now ſhe is at a. 


| . 
| S 
oF mY 2 | 
F 


Firſt, To Plot the Triangle. 


Draw a ſtrait Line as B, repreſenting 
the firſt bearing of the Head Land, which 
was S. S. W. Then becauſe the Ship Sail'd 
Weſt South Weſt, make the Angle þ, equal 
to 45%, and ſo will the Line O repreſent 
the Diſtanceſailed, and þ will be the Courſe. 
Prick off the Diſtance run, . viz. 51. 5 Miles 
from bto a. Then becauſe the Ship ſailed 
W. S. W. the contrary Rumb from a to Bi, 
muſt be E. N. E: And ſince the South 
Eaſt Rumb makes with that, an Angle of 
67 39/,* you muſt make the Angle at a, 
juſt 67* 30. So will the Line H, when 
drawn, interſect tfie Line B in the Point of 
the Situation of the Head Land c; and 
by that means will the Triangle be com- 
pleated. * . 2 , eo > %s 8 14% 145 ke | | 


, l » 
= — — — TS _ n » * — — # 0b AB 2—— —— — — 2 
2 . 1 - 8 
a y 5 * 7 - Er 1 w_ 
en * * . 7 
. L * 4 þ 
, 
— - 
* p . - * * * 
* 


3 
x 42 ) E 

This being done, if you pleaſe, (tho 
plotting the Triangle, is not of abſolute 


Neceſſity, but very uſeful and inſtructive.) 
Then conſider, that it muſt be a Caſe of 


Oblique Plain Triangles, where is given the 


Angles a and b, and the fide O. Requir- 
ed H and B. 

To find H ſay, (becauſe c is alſo known 
if a and b are.) | 


* 


2 K O 8, Hl 


Operation. 
8, c = 9. 9656153 S 6e 30 


_ Q= x. 7118072 = 51. 5 Miles. 
S$b= 9. 8494850 = 45* 


11. 5612922 


— — — — 


H= 1. 5956769 = 39. 4 Miles. 


As &, b. H:: 8, a. to B: 
| 3 


Or, 
As S, c. O:: 8, a. to B. 


8 0 


I ſhall 


(43) 
I ſhall give! bur one Inſtance more in this 
Matter, which is this. a 
-Suppoſe a Ship fail S8. S. W. 50 TER 
and then W. by N. 64 Leagues : What 
was her dire& rar and what is her 
Diſtance from the Place ſhe went from ? 


1, es: * 
B59 


To Plot the Caſe. 


Let b be the Place from whence the 
Ship dale, and let B repreſent the 8. S. W. 
Rumb, and the Diſtance thereon run = 50 


Leagues, es, from b to a. 


n fince the firſt Courſe was two 
oints, and the ſecond ſeven Points from 
the Meridian, make an obtuſe Angle at 45 
eq | 


| *; 
* 


* A "1 . - E * «& 
* 


(44) 


equal to 9 Points, or 101 15“: And on 


the Side ac, the Triangle will be formed. 
In which you have two Legs, H and B 
forming the Angle a, and that Angle gi- 
'ven. And this is Caſe 4. of Plain Oblique 
Triangles. © 
Secondly, If you would apply this Part 
of Trigonometry to the meaſuring of Inac- 
ceſſible Diſtanccs, Heights, Cc. at Land; 
the Practice will be very eaſy. 


1 : a 


* 


—— — 


* * 
bal 
ll 


31 


0 
5 


ö 


Q 


C 


17 


- Suppoſe a Tower, Steeple, oc. as a G, 
whole Height you would take, but can 


know the Length Bb, is = 100 Yards. 
Here you can take the Angle ab G, with 

your Quadrant, and conſequently the obtuſe 

contiguous One, cb a, is own. 


» ; 


the Leg H, ſer 4 Leagues, then Drawing 


AY... TY BE 


meaſure. no nearer then from c to h, but 


& P2LOQGOSTE. 


8 


414) | 
The Angle c, is known after the ſame 
way by the Inſtrument : Wherefore having 
in the obtuſe angled Triangle HO B, the 
Baſe B, and the Angles c and b, you may 
find O by Caſe 3. of Oblique Plain Triangles : 
For ſince c and are known, their Sum 
ſubtracted from 180, will leave c ab known: 
Therefore ſay, | 


As S, a B:: S, c. . 


And when is thus known or found, hav- 
ing in the Right-angled Triangle, b a G, 
the Hypothenuſe O, and the Angle 6. 

By Caſe the 7th of Right-angled Tri- 


angles. | 
As R. O: 38.06. i 
The Altitude of the Tower ſought. 

Thirdly, Suppoſe an Inacceſſible diſtance, 
as BD. which imagine to be the Diſtance 
between two Forts, Baſtions, Cc. on the. 
Wall, or Line of an Enemy's. City, or 
Camp ; and that becauſe ny, the Cannon, 
Oc. you can go no nearer then the Line 
GC, but can meaſure from G to C, and 
at eaeh Station take Angles with an In- 
ſtrument. 4 | r ns.7 > 0 
Having taken then by the Theodelite; - 
Cc. the Angles G CD, and C GD, and 
meaſured 6 C: And alſo having _ 


© 246 


8 © 
ſuted the Angles BGD, and BCG, Ce. 
This premiſed, which is eaſily done by 
the Inſtrument. 


You have in the Triangle CB G, the 


Side C G, and the two Angles G, and 


GCB: Wherefore, alſo the Angle CB G. 


Say, therefore, 

As 8, B. is to G C: : 8, C. to GB. 
And conſequently. G B is found. 
Again, in the Triangle CD G, the An- 
gles GC D, C GD, and the fide C G be- 
ing given, the fide G D will be found by 
this Proportion. Rs 
| - >d&& Df 2-SC4D. 

And conſequently G D alſo is found. 
And now having in the Triangle G BD, 
the two Sides GB and G D, and the In- 
cluded Angle G; you can firſt find the re- 
maining Angles ſeverally by Axiom 3. and 
then the Side B D by Axiom 2. 


Or, 


anew. Tl — RY 


Or, If not being able to get nearer than 
the Point a, you could not meaſure ſide- 
ways as before, but only backward to 6, 
or forward from bto a: You may then ea- 
fily. gain the length from P to B. 


G 


| 


b | 
7 a nn 


| LE 
For placing the Inſtrument at a, you 
can take the two Angles b aD, andbaC, 
and take alfo,C a D; meaſure then from 
a to h, and at & take alſo the two Angles 
a h D, and ab C. Then can you eaſily 
gain the the ſides a C, and a D, in the 
two Triangles b 4 C, and ba D; and hav- 


ing before taken by the Inſtrument the An- 


gle Ca D, you may find the Side CD in 


x that laſt Triangle a C D, by the ſecond 
„aud third Axioms of Plain Oblique Trigone- 


= 


metry. Alſo 


| Fourthly, On the Application of this 


Part of Trigonometry, to the Doctrine ot A 


ſronomy, depends the Method for Ty. 


9 * 


„ 1 = F — K 1 22 - _— ED . aq l 
* 4 Si. —— 4 2 2 f « - 
; * * "A RET. At: : - 
| * i 
4 
ö ) | 
4 4 
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7 (48 1: 
the Parallax and Diſtance of a Planet, or 
| Star 


Let c be the Centre of our Earth, and Ot 
3; a Point on its Surface; at which, an 
Obſerver at h, takes with an Inſtrument, 
the Angle ( h z, on the Diſtance of Me- 
ridian Moon C, from her Zenith at z. 

Her true Diſtance from the Zenith, is IT; 
known by the Aſtronomical Tables ; which 
is the Angle 'r c z : But the obſerved An- 
gle Cz, being external to the Triangle, 
Cz will be = to C' + e. | 
Where take c from it, and the Remain- - 
der is the Angle h C c to the Moons 
Parallaz; whoſe Subtenſe is'hc = to the 
Earth's Semi-diameter. s 
= 6 


Obfervation.” 


1 # 


S. c. be: 


And alſo, as 


14 


G 
Suppoſe that he be 4000 Miles; then is 


Mikes riangle (5 c, there are all * A 
ples, and the fide þ c known. 


* Wherefore, 


As 8, nee 
Which is the Moon's Diſtance from the 
Centre of our Globe. 


8 4 Ch. 


The Maoy's Diſtance Too the Placo of 


Directions for the Uſe of the Tables of 
LoGARITHMS, SINES, TAR 


ERNI, Off: 


T HESE Tables are in every ones 
Hands, and — be bound up with 
this Treatiſe. 

The Table of Logarithms ſerves to af- 
ford you Artificial Numbers to be uſed in- 
Read of thoſe natural Numbers which 
expreſs the Length of the Sides of all Plain 
Triangles : that ſo you may work by Ad- 
dition and Subtrattion, inſtead of Multiplica- of 
tion and Diviſion. 

How theſe Tables are made, is not the Its 
Deſign of this ſhort Tract to inform you; 
but hom to uſe them in Calculation, muſt 
be well underſtood. \ 

Suppoſe then you were to look for the 
Logarithm of the Side B, in Caſe 1. of 

Right-angled Triangles ; whoſe Number 


18 
Lock! in the Table of Logarithms, un- 


der the Word Number, or the Letter N. 
in the firſt Column towards the Leſt-hand, 


where are all Numbers in their 2 
I- 


a 
— — E — 
1 * — 5 — 


( 53: ) 


Order, from 1. to 1000 : and right againſt 


768, you will find 2.8853612, it you uſe 
—_ Tables, which 1 think are the 
be 


But if you uſe the Logarithms in the 


rithm ſought, will be leſs by one Figure, 
viz. It will be 2.885361. Where you 
muſt take Notice, That the firſt Figure 
2. with the Point after it, is what we call 
the Characteriſtick, or Index of a Loga- 
rithm; becauſe it ſhews the Nature of the 


abſolute correſponding Number, being al- 


ways an Unite lefs than its Number of 
5 r ee 


of three Places, the Index of its Loga- 
rithm muſt be 2: But if it had been 7680, 
its Index would have been 3, becauſe the 
Number hath four Rea} Places; Raa Places, 
I ſay, or: Places of Integer: For if it had 
been in Part a Decimal Fraction, its In- 
dex would have related only to the inte- 


ger Part; and will be defective or Nega- 
tive, if the Number be entirely Fractio—-— 


Thus the Index of 768.6 is as before, 


but a, and the Index of 76.86 is but 1, of 


7.686 is o, and of .7686 (according to Sir 


Jona Moore's Way, who rightly adviſes, 


2 W 


common Books of Trigonometry, the Loga- 


his tian the: Number a0; cantifle 


2 m 
' 8 1 4 We * 
OO ES ooo. _—— — . a 


| a 
when you have to deal with the Logarithms 
of Fractions, to take the Complements of 
the Indexes to 10) the Index of 7686 will 
be . . 3 = 
And thus may the Logarithm of any 
Number be readily found in the Tables, 
and- a proper Index d to it, which 
muſt always be done, whether the Table 
give you the Index or not; for if it be 
not there, as it is not in thoſe Tables 
which are Sir'' Jonas Moore's Mathematical 
Compendium,” and fume other Books, you 
muſt always fapply it by the Rule above 


* 2. To ſind the proper Number anſwering 
to any Lagarithm given. As ſuppoſe the 
Logarithm 2.88537 13 were given, to know 
what Number it repreſents ; which is the 
Eogarithm found by Operation, to belong 
to- B, in Caſe 7. of Right-angled Triangles. 
Imagine its ( Haracteriſtick to be z, 
(which is the higheſt the Tables extend to) 

and then look in the Tables for the Loga- 


rithm of 3:8853713 ; or omitting the Cha- 


racteriſtick, look for 8853725, in the pro- 


r Column under the Word Logarithm: 


Tou will not find it there exactly; but 
that which comes neareſt to it, and is yet 
leſs than it, is 3.885 3612, which anſwers 

to the abſolute Number 7680 
150 * From 


— 


. 


From which Number cut off A 
at the End, becauſe the Index of your Lo- 
garithm was really but 2. and not 3. and 
the remaining three Figures 768, are to 
be taken for the true Number, or Length 
of the ſide B in the Triangle; but if in- 


ſtead of 2. the Index of the Logarithm had 


been 1. or o.: Then you muſt have cut off 
one or two more Places from the Number 
7680, and then the Number would have, 
been accordingly, 76.80, or 7.680. 
And if the Logarithm be not found 
there exactly, and that its Index ſuppoſe 


alſo be 4. find it t to four Places, as is 


before ſnewn. 

And Note the common Difference un- 
der the Letter D, in the laſt Column of 
the Logarithms in the Book : Next take 
the Difference between che Logarithm pro- 
poſed, and that which is next leſs than it 
in the Tables ; and then having Recourſe 
to the Tables of proportional Parts, which 
are uſually Printed with the Logarithms; 


Seek there under the Letter D, the before 


found common Difference under the Column 
D in the Logarithms; then run your Eye 
along in an orizontal Line, till you find 


the Number neareſt 5 the Diffe- 


rence of the Logarithm, which you found 


by Subtraction, and then at the Top you 
bo | will 


A — 


— — ne 


als (54) 
Will have the 5th Figure to be added or 
© annexed to the four others before found. 


Thus, | 

Suppoſe the Logarithm had been as a- 
bove, 2.8853713, but with 4. inſtead of 2, 
for its Index: Thar is, Suppoſing it to be- 
long to a Number conſiſt ing of five 
Places. N 

The Number found then was 7680, a- 
gainſt which, under the Letter D, ſtands 
565 for the common Difference, and the 
Difference between the Logarithm given, 
wiz. 4. and the next leſs in the 
Tables, viz. 4. is 101: And 8853713 
here though I can neither find 8853612 
565, nor Tink the Tables f 
Parts proportional exactly; yet 101 
taking the neareſt to them, I 
find at the Top the Figure 2, which is 
to be annexed to 7680, and then it will be 
76802; Which would be the right Num- 
ber anſwering to the Logarithm given, if 
its Index had been 4. | 


—” - 


"(35) 


The Uſe of the other, Tables of sines, 
Tangents, 4nd Secants, is ee - 
aud plain. | 


For if youwould find ſuppoſe cheLogatith- 
mick Sine of 2429. 37. Look for 200%. on the 


top of the Rage, 204 37. in tho firſt 


Columm for Minutes on the ' Left-hand; 


and marked with M; and then under the 
Word Sine, you have  9.5849685 for the 
Logarithmick Sine, and 9.6197205 for 


the Tangent, and 10.247521 for its Se- 


cant. 

But to look for the Sine, Tangent, or 
Secant of any Degrees above 45, you muſt 
in moſt Books of Tables ſeek the 


at the bottom of the Right-hand Page; 


and the odd Minutes muſt be reckon'd up- 
wards alſo in the Column for Minutes on 
the Righr-hand of that Page. 

As if you were to look for the Sine, 
Tangent, and Secant . of 67. 23. You 
will find them. in the ſame Page and Line 
with thoſe of 22 37. „C vhoſe Comple- 
ment to 90“. is 67”. 23, but only you 
muſt account from the Bottom 
as is above ſaid ; and the Sine will be 


$965 248, the Tangent 10.380279 and the 


nt 10415031: 
D 4 And 


2 * 


LEE >» 


And as eaſy as is it to find the Degrees 
and Minutes anſwering to any Logarith- 
mick Sine, Tangent, or Secant, only ob- 
ſerve when you cannot find it exa&ly, al- 
ways to take the next leaſt : Thus, 


If you were to ſeek what Degrees and 


Minutes anſwer. to the Logarithmick 


Sine of 9.965 2379, you will not find it ex- 
ally in the Tables, but the next Leſs is 
9.965 1953, Which: belongs to 677. 22. 
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Lag ou Projection 

OF THE 


SPHE R E. 


. 2.3 —— 


Pann I. 


The A — Projection of the Sp wb 
in Plano, is of two Kinds, ahh Or- 
chographick or Stereogra phick. 


HE Foundation upon which the 


* Orthpgraphick Projeti depends, i is a 
ſuppoſition of the inſinite Diſtance 
af the Eye, from the Plain upon which the 


Proj eien is made; which being granted 
fis Prop 


wil be eaſy to 


„ PROP. 


(58) 


PROP. I. f 

The Rays by which the Eye at a infinite ; 
Diftance ſees any Objef, differ infinitely : 
little from parallel Rays, £ 

] 

3 

0 

| 

| 


DEMONSTRATION: 


| ban the | Line AB, ar whoſe extream 
A F and B G: I ſay, the Eye being ſappo- 
ſed at an infinite ſhall ſee AB under 
the parallel Rays A F and G B, nearly : 


N n * for 


{ 59) 
for if you Biſſect A B, and Ero& at the 
point C. the infinite Line C DE, and let 
the Eye be ſuppoſed firſt in D, a Point near- 
r the Object, and then in E a point more 
remote; (By the 21 Prop. e. 1. Eucl.]) the An- 
gle AD Bis greater than the Angle A E B, 
and conſequently the Angles DAB and 
D BA are leſs than the Angles E A B and 
E B A; wherefore the Lines E & and EB 
come nearer to the Perpendiculars A F and 
B G, than the Lines A Dand DB do; and 
the farther the Eye is remored from the 
Object, the Angles at the Baſe AB ap- 
proach {till nearer and nearer to two Right 
ones ; for their Complements E A F and 
E B G ſtill grow leſs and leſs: And if the 
Eye be removed to an infinite Diſtance, 
that is, it E be at infinite Diſtance from 
AB, then will the Angles E AF and 
EB G be infinitely little, and conſequent! 
the Angles at the Baſe EAB and E B 
will differ by an infinitely little Difference 
from the two right Angles FAB and GBA; 
That is, E A and EB will differ infinitely 
little from parallel Lines. Q. E. D. 


pDEFINITINxs. 
I. The Orthographick Projeftion of the phos vhere, Wil 
is a trnsferring the Repreſentation o the 1 


Sphere, 


Sphere, ſeen at an infinite Diſtance, toge- 
ther with its Circles, into a Plain, by Rays 


perpendicular to that Plain. 


II. That plain into which the Sphere, 
er with its Circles, is ſo transferred, 


is called the Plain of the Projection. 


III. A point in the Surface of the Sphere, 
is there projected into a Point, where a 


perpendicular Ray paſſing thro' the Point 
to be projected, meets the Plain of the 
Projection. | 


N. B. When I ſpeak of Perpendicu- 
lars, I mean Lines or Rays per- 
pendicular to the Plain of the Pro- 
jedtion. | 


"PR OF, 1 


A right Line perpendicular to the Plain of 

the Projection, ts projected into 4 Point, 

where that right Line cuts the Plain of 
the Projection. | 


This Prop. is eyident from a the firſt 


a * 
+ . 
- 


=. — 


1 

4 . 92 * 
1 Definition. 

4 A — 2 A n 

Z 5 . q * 


— 
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PROP. III. 


A right Line, as A B, not perpendicular, 

— either parallel or — {apes Plan 
of the Projection, is projee d into a 
right Line, as E F, and is always cum- 
prehended between the axtream per pendi- 
culars B F and A F. 


Q TT „„ 
— ors vr”. 


EI. . - 466 6 „ „ 66 „ 666„„6„ — 


1 


neee 
Von 


4 


Thro E A, BF draw, a Plain, cutting 
the Plain of the Projection in the right 
Eine E F. V“ 


Since 


We -£ 

Since then, AE and BF are Normal 
(by the ſuppoſition) to the Plain of the 
Projection, the plain E AB F will like- 
wiſe be Normal to it. Therefore, having 
taken any Number of points in the right 
Line A B, as O, O, O, and from theſe 
having drawn O1. O1, OL, at right An- 
gles to the common Section E F, theſe will 
alſo (as being in the plain of EAB F) be per- 
8 to the plain of the projection. 

erefore all the points of the right Line 
AB will be projected into the Points of 
the Line E F. that is the right Line A B 
will be projected into the right Line E F. 
After the ſame manner may DC be ſhown 
to be projected ito GE Q. * _ 


PROP. IV. 


The Projeftion of the right Line AB, » 
then the greateſt "ans AB is parallel to 
the Plaus of the Projection. | 


Upon the given Line A B, Werbe 4&2 
Circle, | in which Circle ſuppoſe AB firf 
parallel to the plain of the projection, and 
then moved into the oblique Poſition D C ; 
and draw the perpendiculars AE, BF: As 
TO DH Tan CG. 


_ 


„ 

By the preceeding Prop. A B is projected 
into EF, and C D into G H. Now ſince 
the Angles AEF and BF E are right (by 
the ſuppoſition) and that A B is aralle! to 
EF; the Angles EA B and FBA will 
likewiſe be right, and conſequently EA and 
B F will touch the Circle in Band A; there- 
fore any other Lines drawn perpendicular 


to B A or E F, which is equal and paral- 


lel to B A, will fall within the perpendicu- 


lars AE and f and conſequently E F 


ERIE HG. IIS 


From hate 45 * lid: thas 41 
parallel to the plain of the projection, is 
proj into right Line equal to its ſelf; 


but if it be oblique to the plain of the Pro- 


8 tis projected into one r is 


PROP. v. 


M in Surface, ABC D, ar 
2 to the Plain of the 1 ts 


projected into that 41 Line (as x 80 | 
in which it cats the Plain of the Pro- 
Jelfion ; 


In 


* 
. 
. 
8 
3 2 - 
1 A L . 15 7 - : ? . — 883 0 
» 1 A" 4 1 
hy 1 21 8 N 
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In the given Peng aw any Number 50 
Lines, as CoD, CO 122 right An- 
gles to the common Section A B; then b 
4 ſe the given plain 3 is pe | 
r to the plain of the projecti LE "the y 
Geer the right Lines COD, 885 | 
Ec. pe icular to the common Sen 
AB, All Ill alle be perpendicular to the plain 
of the projection; therefore the right Lines 
COD, C OD, Oc. are. projected into 
the points O, O, which are points in the 
common Section AB and conſequently 
the whole . plain ABC 4 is 3 in- 
to the Line A B. CT E. 


T5 . 


C21 
| ie OR. 1 
i it is 3 That the Circle 


BCAD ſtanding at right Angles to the: 
plain of the projection, which paſſes thro” 


its Centre, 1s projected into that Diameter, 


AB, in which it cuts the plain of the pro- 


W 
COR, II. 


1 is likewifs evident, That any Ark as 
CC is projected into O O, equal to C a, 
C4 or 2 d, which is the right Sine of 
that Ark; and the complemental Ark C A. 
is projected into OA, the verſed Sine of 
the ſame Ark CC. 


. cor m 


Hence it is very eaſy to aſſign in E 


projection A B the repreſentation of any 
given Ark; for tis but ſetting the Ark. 


whoſe repreſentation is required, from 2 


2 , Which is 90? diſtance from A 
and then drawing the per dicu- 
lars C G, CO; for then QO, O O, &c. 


will be the repreſentations of the given 


Arks: Or it may be done otherwiſe : 


out dividing the Circle ACBD ; thus, fir 


the Sector to the Circle ABCD, , and then 
E the 


"7 EW) 
the right Sine of any Ark ſet off from the 


Centre, either Way in the right Line, AB, 


will give the true Repreſentatian of that 
Ark; as is evident from Cor. 2. 


PROP. VI. 


* 
. * 


* 
o 


4 Cirtle parallel to the Plain of the Pro. 


jectiun, is projected into 4 Circle equal 
ſelf and 4 Circle oblique to the 
the Projection, is projected in- 


to it 
Plain 


to an Elipfe. 
Tue firſt part of this 


thus 


dent; and that 


the ſecond 


ition is evi- 
rt is true, I 


(67) 


DEMONSTRATION, _ 


Ler the Circle ACBDE cur the plain of 
the projection, with its Diameter CAD, 
to which draw ancther Diameter as BAE, 
at right 25 Let the projection of the 
Circle, made by the perpendicular 8 
BF, NI, EG, OM, Cr. be ACF DE 


in which draw FA G; becauſe BF is at 
right Angles to the Plain of the Projection, 
the Plain AB F will alſo be at right An- 
gles to it; and ſince D A is perpendicular” 


to BA, it will likewiſe be perpendicular 
to F A, another Line in the ſame Plain. 


Moreover draw IP, parallel to FA, and. 


NP, parallel to B A; Wherefore, ſince B A 


and F A are at right Angles to DAC, NP 


and IP will be ſo too; then becauſe BF 


and N I are perpendicular to the Plain of 


the Projection, they will alſo be perpendi- 
cular to F A and IP, Lines drawn in that. 


Plain, and conſequently the. Angles BFK 
and NI P are equal and Right. Laſtly, 


ſince NP and PI are parallel to BA. and 


AF, the Angles BAF and NP I are alſo 
equal. Therefore the Triangles BF A and 


NIP are ſimilar, and FA: IP:: BA: 


NP and E 41 5 N bur. 
BAT: NPT ::: ReGuiig CAD: oO CHD 


"> 68 ) 
as being equal to them (by 35 4 3); There 
fore F Af : IP7:: Rectangle CAD: 
Rectangle CPD ; which being one of the 


properties of the Circle and Ellipſis, it is 


evident that the Figure AFD GC muſt 
be one of em. But it cannot be a Circle, 
for BE being oblique to the Plain of the 
Projection is projected into a Line leſs than 
it ſelf (by Cor. 78 but the Line FAG 
is the L TW. into w ic 

fore FA G 5 is leſs than B A E ;.e. * 
CAD BAE; Wherefore ſince the 
ameters F G and CD, of the Figure C F 
G, are unequal, it cannot be a Circle, 
and conſequently muſt be an Ellipfis, whoſe 


. and its leſſer FG. 
2 COR. 1. : 


N what has been faid tis evident, 


chat an Ellipfis laced direct to the E ye, 
will ce into an Ellipſis Anal to 


e £5 "i g 


fe is likewiſe evident, that an Ellipfis 
placed oblique to the Eye will be projected 


1 an Ellipſis, except in one Caſe, in which 


it will be projected Into a Circle, for if the 
a Diameter he! Þ. much ſiortned 4410 


it is projected; there- 


8 


8 2 


. 


DO 88 


* djvide the Re 
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/ the projection, that it be equal to che ſhor 


ter Diameter, then will the * be 
2 Circle, 5 


eſentation of 4 Ci wk 
DF CG, which is oblique fo the Plain 


of the Projection, into its proper De- 
grees. ( Fig. in Page 66.) 


I magin the Circle BCE D, to be divi- 
ded in 7 oe points B and N, and thro? 1 — 


points draw the Lines B A and NP 
pendicular to DC, and from the ſame Lines | 


br fall the pe diculars BF and NI. It 
is plain that t Arks BN and NC ars 
projected into the Arks FI, and I C; Rs 
fame Thing will be evident if the Circle 
DBC E b be turned till it fall in with 
the Plain of the Projection, in DbnCe, 
for then the right Lines BA and NP 
will coincide ich A and P, and will 
paſs thro* the ponts F and I, aud will re- 


main perpendicular to DC. 
it therefore a Circle be deſcribed equal 


to the Circle Db Ce, as PB CE, and di- 


Vided into in the points 1, z, O, 0, 


"wy, from thoſe diviſions be let fall 
= Gil ulars 


T5 70 4 
by dem 1P, they will cut the Repreſen 


"ration D F. C G, into hate proper 

in te, 2 I, I, M, M, that is I I will 
: the Repreſencation of as many De- 
12 as 4h, Coreg, Of which was * 


rt hogr rt Prod the 8 heb 
rang 2 22 2 


Having Dassel thoſe Propoſitions 
| == are requiſite to, the. 8 
Projection of the Sphere; it will be caſy 
to Project — Sphere Orthographicalh upon 
any great Circle. But becauſe none of the 
Orthographick Projections are of any great 
uſe, hs that upon * Hlſtitial Tal 


* 


OQ AM; 25 0-4 2. 


bo 
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td. 8 
I ſhall only Project the Sphere upon this 
Circle for 519. 300. and ſhew ſome of 
thoſe many Uſes that may be made of this 
Projection, ; whigh is uſually called the 285 


— 


7 


PROB. n. 


To projet the Equinottial Colure , the 
Horizon for any Latitude, the Egua · 
tor, Tropicks, Polar C zreles, Ecliptick, 
Parallels of Latitude, Parallels of De- 
clinat ion, and Almacanters * P aral. 5 
le of Altitude. 


"Since all theſe Circles are at Rig Na * 
gles to the Solltitial Colure which is the 
Plain of the Projection, by Prop. 5, they © 
will all be Projected into right Lines, or 
into their own Diameters. 3 | 

Draw the Circles HNO Z repreſenting. | 
the Solftitial Colure, and HO repreſenting 
the Horizon of London : T'o which at right. 
Angles draw Z N which will repreſent the 

Azimuth cf Eaſt and Weſt. , 

Set 389. zo' (taken from the Chords) 
from H to E, and draw the Diameter EA: 
Which is he Repreſentation of the /Equa- 
tor for our 7 Lat. „ ; and which Crofs 
| 4 e 


N 1 
| Angles ich the Diameter P 
5 1 il be the Axis of the World. Y 

| The Chord of a3*. 30“ (the Sector bein 


ang ſuppoſe) Set both Ways, from E and Q, 
the two extream Points of the Equator, 
will give the Points wand S ; thro 
which Points draw the right Lines & 
and ww, and they will be the two Tropicks; 

the firſt the Tropick of Cancer, aud the la latter 
that of Capricors. 
From P ſet che Chord n 300 to A 
and C; as likewiſe from p to a and c; and 
draw the two Lines A C and ac, which will 

repreſent the Polar Circles, the former the 
flick, and the latter the Antaretick Cir- 


cle, 

« \ Through, Sw 83 the Diameter 85 
w, Whick will be the Projection of the 

Felipe ick, and Ca at right Angles to it, 

which will be the Axis of, the Ecliptick. 


_ Parallel to the Ecliptickand at right An- 


es to its Axis, draw any Number of right 
es, and thoſe Lines will be. ls — 


Latitude of the Starz: And they ma be | 


Aran at 10*. 20%, 307 Oc, Diſtance 

3 4 ick, if the Chords of 109. 20?, 05 
IS et From i & and wv either Way, to- 
Kr P or p in the Limb, for they 


Lines 


1 the Radius of that Limb, which 74 | 


Sg r 


will de- 
termine the points, MM. which if right 


5 RX <2<O ff <+tw 75 


mr Q_ 


a WO 
Lines be drawn, will repreſent the 
Cireles required, heyy parallels of Lati- 
rude 10“. 202. 30, Oc. Diſtant from the E- 
cliptick ; of theſe there is but only one 
drawn, | viz. Wu, becauſe the Diagram 
| ſhould not be croud eee. 
After the ſame Manner may any Number 
of parallels of Declination, and Almacan- 
ters be drawn, the former parallel to the 
18 E Q: the latter to the Horizon 


ROB. Ul. 


o divide the Repreſentation of the Eclip- 
tick, or any other great Circle, which is 

at right Angles to the Plain of the Pro- 
jection, into its proper Degrees, 


This may be done by a Line of Sines, . 
beginning from the Centre; as is evident 
from Cor. 3. Prop. 3. So that the Sine of 
30*. ſet from the Centre, in the Line & w; 
will determine the Repreſentation of ſo 
many Degrees there : Likewiſe, the Sine 
of Go. ſet both Ways from the Centre, 
will determine the Repreſentation of '60*. 
and if at the Centre be put y and ; at 
the end of 30˙. on each fide the Centre be 
pat v e and wx: at the End of 60%, A K, 


( 74) 
and 2 : and at the End of the Sine of 
90˙. or Radius gon the North, and y on 
the South; then will the Repreſentation 
of the Ecliptick be divided into its proper 
Signs. And after the ſame Manner may 
the Repreſentation of any other right 
Circle be divided into its proper Degrees, 
from a Line of Sines. | Ob 


Any leſſer Circle, which is at right An- 


gles to the Plain of the Projection, as & S; 
may be divided after the ſame Manner, 
by fitting the Sector to the Radius & B, 
and then taking any Portion of it, as BS, 
beginning from B to its Centre, and apply- 
ing it parallelwiſe to the Lines of Sines on 
the Sector; for you then will have the 
Number of Degrges which the Portion 
AS repreſents. _. .. - OE | 


ra OB WW, 


woo 


„ 35 rt &t © Heſrt 


Us 
175 
ter this Manner. Take two Points, in the 14 
Equator as I' and :, at equal Diſtances 
each Way from the Centre; Suppoſe 425, | 

then draw a ſufficient Number of Lines Wl 
parallel to the Equator; as D d, Ee, &c. 1 
and then ſay, as EY: Ty:: DF:FY 
:: E: fu, &c. which will find 1 and v 
points thro? which the Ellipſis myſt paſs; 
and afterthe ſame Mnner an Infinite Num- 
ber of points may be found, thro". which 
the Ellipſis may be drawn. 9 9 


N. B. Azimuths and Circles of Longi- |, 
— may be deſcribed after the lame KM 
Way. | 


Wherefore the Diagram need not be 
crouded with them, which would too much 
confound the Eye, 


PROB. V. 


To divide the Hoar-Circles , Azimaths, 
and Circles of Loneitade, into their 
proper Degrees. n 


* 
* 


This may be done by Prob. 1. for in- 
. Hance, the Hour-Circle P T p may be di- 
© vided into its proper Degrees, by drawi | 
any Number of Parallels to EQ; 4 5 


* 


Sete Cette rer ee 
rallel of Declination D d in the point 


e eee 
the Number of 


which T O repreſents ; and in like 
Circle he meaſured. 
ROS VI 
7⁰ Project the 8 1 Orthographitaly. 


| Before this Problem can be ſolved, you 
muſt know the Diſtance of the Star you are 


to proje& from the EquinoRial, and from 
the Ecliptick, (i. e.) its Declination and 


Latitude; ſuppoſe the Declination of a 


Star be 17*. N. and its Lat. 30*. N. and it 


|  Yeere required to project this Star Ortho- 
3h graphically : Firſt ſet the Chord of 17. from 
to D, and draw the Line DF d, and 
then ſet the Chord of 30, from ꝙ to W. 
and draw the prickt Line Wu, parallel 


to tlie Eeliptick, which teptefehts the Stars 


| s, Which T © re- 
preſents, may eaſil known by drawing 
D d parallel to E Q through the point C, 
and then meaſuring E D on the Line of 
Chords (the Sector being firſt- ſet to the 
Radius of the Limb or primitive Gircle) 
which will give the Number of Degrees 
an- 
ner may any other Portion of an oblique 


g. eggs Mager 200 


=— 


C77 ): 
tequixed, for the Star will be biojeted 
there, where theſe two Lines nterlack gi one 
another. 


P R O p. vn. 


fone of the Vſes that may be mad: of 
8 this nnn 


1 By this Projection, may be gained the 
Suns preſent Declination at any Time. 
| Sappoſe the Suns Declination were * 
for the 28th of July, firſt find the Sign 
of the Ecli = he is + in, 
which is the 15%. ; then- conſider 
how far the 15 of 9 from the 
_ uinoctial Poigt, which is Libra, 

ow'll find it to be 45. which — 
Parks the Sines, and ſer from the Centre in 
| the Ecliptick, will give the point ©, viz. 
the Suns Place in the Ecliptick at that - 
Time'; then thro ©, parallel to the 
Equinoktial E E Q, draw 1 Line DFA, 
which will be the parallel that the dun 
moves in that Day; and E D applied to 
the Chords, or D x VF applied to the 
 Sines, will give the Suns Declination ac 
"rh n viz. 160 3% Tote | 


"IF 1 1 
” 
- 
7 . 
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o . 7 > 0 
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* * 


. 


H. The Suns Amplitude, and conſe- 
quently the length of the Day may be 
gained by applying v G to the Line o 
Sines, and then converting thoſe Degrees 
into Time; thus, y G applied to the 
Sines will give 260, the Suns Amplitude; 
which converted into Time, will give 

1. T of an Hour nearly; So that the 
gun riſes that Day near + of an Hour be- 
fore 5. a-Clock, and ſets near + after 7. 
Wherefore the length of the Day at that 
Time will be near 15 Hours and a half, 
and conſequently the length of the Night 
will be near 8 Hours and & half. | 


III. The Suns right Afcenſion for that 
Day may be had thus, apply the Ark T 
af the Equator to the Line of Sines, Which 
vou will find 425. then ſubtract 42. from 
90. and there will remain 48. which ad- 
ded to go?. becauſe the Sun is paſt one 
Quadrant of the. Ecliptick, gives 1380, the 
Suns right Aſcenſion at that Time. 5 


IV. That point in the Parallel in which 
the Sun is at any aſſigned time of the Day, 
may be had thus : Suppoſe the Time, 
aſſigned be 8 a-Clock in the Morning, con- 
ſider. the Diſtance of 8 a-Clock _— 

6 * po 


"OY 


ws ct i: fowds nw inc 
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which is 2 Hours, which converted ihto 
Degrees gives 30, the Sine whereof ſet (by 
the Sector) from y to X, and then ſay, as 
EY is to YX, ſo is DP to a fourth, 
which ſet from F, will give the Point in 
which the Sun is at that Time, viz. 8 a- 
Clock in the Morning. 
And on the contrary, having given the bo 
point in the Parallel in which the Sun is, = 
the Time of the Day may be eaſily found, KB 
by working backwards, and ſaying, as D F 
is the Diſtance from F to the point given, 
ſo is EV to X: Thenapplying'y X to 
the Sines, and converting the Degrees into 
Time, you will have the Time of the Day. 


V. 8 July the 28th, at 9 Clock 
in the Morning you would know how 
high the Sun is, or its Altitude above the 
Horizon: From the Hour given find the 
point in the parallel for that Day by the 
laſt, which let be ©, and through that 
point draw E H m parallel to the Horizon, 
cutting the Limb in E and m, then apply 
E H to the Chords, and it will give you 
his Altitude at that Time. | 


4 > . 


(4 8 95 \ 
Or o or H V which is equal to it, 
dc ge th ines N 


bk on the contrary, you find | 
the Hour of the Day by having given his | 
Altitude. 


* are a great many more Uſes. be- 
longing to this Projection beſides thoſe 
have here mentioned, but theſe, 

| — Je with their Reaſons (which for 
cſs th ſake 1 have here ommitted, be- 
are evident from the foregoing 
BT being rhoroughly underſtood, 


= ende e make W reſt 
him folf. | 
; | ; 
— 
4 . 
F — 
. — x. T4 _ * N 17K. 90 2 8 
— — — 1 4 
| WIL A 3 ' N 3 ; 0 
7 IE? | | _— 
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= 


ME Pole of any Circle, is a point 
upon the 8 —_— Sphere, 

from whence all right Lines that 
can be drawn to the circumference of that | 


Circle are equal. EY 


% 


(8) 


* B There i is another Definition of the 
Dole of a Circle, and that a very true 
one, viz. That *tis @ point in the Axis 90% 
above the plain of the Circle ; but this is 
better for our preſent Purpoſe. 


23. The: Plain of the Rrojeftion, i is the plain 


of a great Circle n produced every 
* and perpendicularly oppoſed to the 
Eye placed inthe Surface of the Sphere. 


3. That t Circle Fhoſe plain being 
produced Lin way, Hobo dle plain ky 


—— I, 1 called the Primitive Circle. 

in any point in 
the Surface bf the Sphere, as at A from 
which through the Centre of the 
Sphere, draw the Diameter ABS, to which 
ſuppoſe an infinite Plain | to be drawn at 
right Anyles, cutting the Sphere in. the 


Cirole CL EQ, an infinite Plain ſo drawn, 


is called the Plain of the Projection; and 
the Circle C L k 8 —_ ws * 


Hence 


Ice 


Andie it is Ae ork ae 
point A, where the Eye is 57 2, 


T 


oo the primitive Circle fo LEO 
17 77 . Theod. Her Jwhich is apparent 42 f 
rom . being go“, diitant from the plain; 


ind fo poſited that Lines gd fram it to 
12 Circular ee) 75 the Lind ars 
eq — 


1 Scbotidly "ch 4 Cg 
which paſs thro — Oh Eye at as "ACSE 
are at right Angles to he Primitive; for 
Al of hi paſs. through the Diameter 
ABS; which is at right Angles with the 
laid Circle, and conſequently will be per- 
W to the Primitive. (by” 18. +11.) 


(EE OO F n 
> . — + 

197 1 v4 4. 4 

4 „ EE I A 


(84) 
4. A point is there Projected into a 
Point in the Plain of the Projection, ene 
a Ray paſſing from the Eye thro the 
to be Projected meets on Plain of. bh 
frojection. 


5. A Line whether ſtrei hs; or crooked i is 
there repreſented in the Plain of the Pro- 
jection, where Rays paſſing from the Eye 
thro all the points of the Line to be proje- 
&ed meets the Plain of the Projection. 

From whence it is evident, Firſt, that if 
a ſtreight Line paſs thro' the Eye, its Re- 


preſentation will be but a point in the Plain 


of the Projection; ſor one and the ſame Ray 
will paſs thro all the points of that Line, 
(as in Fig. preced.) C L "k O being the pri- 
| 7 ircle, the Repreſentation of the 
Line AS afling thro the Eye at A vil 
be B, viz. that point where it cuts the pri- 
mitive Circle, or in caſe it fall without 
the Primitive, where it cuts rhe Plain of 
the Proj jection. +4 

And Secondly, that the Projection of 2 
Cirtle paſſing thao? the Eye will be an in- 
fmite right Line, for in Fig. 1. the Projection 
of the Sembeircle E SC oppoſite to the Eye, 
will be EC and the projection of that Semi- 


. circle in which the Ehen is placed, will fall in 


the Line E C produced ii 


itely both Ways 
from E and C. VI. A 


En 


(85), | 


V. A Circle paſſing thro? the 78 5 
called a Right Girche. | 3 


| LEMMA I. 


Li. BA DC Anne 
DH be a Circle in that Sphere, 10 the Centre 
eee the Circle BG 
D H, and ler it be produced; and I ſay, it 
will fall upon A nos, PAY the 
i B HD G. | 


Draw tho two Diameters BD a 1GH, 
and the Lines AB, AD, AH, AG; now 
ſince the Lines FB, FD, FG. F H are all 

equal to one another, being Radii of the 
fame Circle; and the Angles, A FB, AFD, 


©» 
5 
Py . 


AFG, AFH being Right, their Subren- E 


08 8 by | 
feABAD, AG, AH will be equal alfo 
| Therefore A is the Pole of the Circle B'G 

DH by Def. 1. and in like Manner may C 
be ſhewn to be the other Fole. r D. 


3 LEMMA II. 
; BABCD a pin Circle 0 the pho ent 


any other. Circle, as B E D. at right Angle, | 


it  biffetts that Circle, and paſſes thro its Poles. 


From F the Centre of the Sphere, or the 
great Circle A BC D, draw F G at right 
x) to the Circle B E D, Dr D 


® the common Section of the Circles, in G, 
G will be the Centre of the Circle BED 
from the Elements; therefore B D is a Di- 
| ameter of the Circle BE D biſſecting it; 


aud its Poles in FG, produced 0 


* — 
* 


S Feger 


{4+ 


PAO 1. 1 — | mn 
4 right nb a prjeied ine 4 _ 5 
Tanne 


4 


wo 


P . <4 


7 + Nd 03 82 2 

Y ET . 5. with ies Or. The Semicirele | 
BD hs de Aran BE en 

0 . | 10 218 25 

* 

l 

| ſuppoſe 4, in the Points H, D and 

3, then from the Eye — —U 

D 2 che Lines A H, — iy 

i- will eut the Repreſentation: i 

1 che points E, C and G; Let one of the Lines 

be #AD c, 7 


we 88 * 
ſequenty be at right Angles to BE; wi 


the Radius A C and from the ! 
deſcribe the Circle LCN BE will touch 
the Circle at the point 2 and C G will 
be the Tangent of the Ark Caand CE 
the Tangent of the Ark Cb; but Ca is 
equal to half the Ark DI, and the Ark C5 
is — to half the Ark D E; for the An- 

AT is equal to half DCI (from 


— Elements) but in equal Circles equal 


Angles are ſubtended by equal Arks ; and 
20d HE the Ark D 1 is double of Ca, 
and ouble of CU; therefore CG, 
which is the Tangent of C 4. will be but 
the half „ of 5 L: and C E, which 
3 * of the Ark C6, will be but 
of DE, and CK, which 

1s is he Tang — af CL; will be but the half 
D L ; therefore tis clear, that 

2 right Circle, as 1 BD E is projected in- 
to a Line of half n I was to 


be proved. 


7. 4 Cirele not right to the Eye, is there 
Ae in the Plain of the Projection. 
[Roms Gigs? br Eye" thro! all 
me points of the ( le, meet the Plain of 
the er whos: Cone of Rays, 
ng ns Vere in cho By, and paſſing 
Let 3 — 


ws = 


Coy 1 CER 3 2 4 
We * * 1 
” *y £4 38 ' * * 
4 * 1 ; 5 
4 a \ a J 


to je, mera ths Pin of the Pe 

N Rn” 

| o 7 A Circle" gege- 

| the Bye is called Phar Once. 
; LEMMA I. 

* Tec gglg Pin pra u. 
* 'Y be Section will be a Circle.” b 
1 | Lev AKGTFbe-a Cone, and GRE 
ja i to be cur-thro' n 
t Section produced will a Triangle 
i ET Ie radio 'Trian- 
it 

h 

lf 

t 


© will be n Diameter of the Bale of d the 

i 2 draw Ei parallel to K I, 
er imagin a plain erected p 

os A Thy, 


Wy 4 


the. Section kyif will be 3 al 
ng parallel to KI, the Triangles A bk 
and A H K will be fi milarj conſequently th 
AA AH: HK; then imagin a- to 
nother Triangular Section as A G, in | 
which GF and 17 F will be parallel, and con- 
ſequently the Triangles A H G and A 5g 
will be ſimilar, as likewiſe AHF and pa 
Ab; wherefore AN g:: AH: HG, 
and A A AH HF conſequently ex | Is 
aquy RKH: HG: : g : h, and bg: b:: 
HG: HF. K H. H GandHEF at ai equal, 
being Radii of the Baſe of the Cone; there- 
fore kk; Y g and h f are alſo; and con- 


equal 5 
gde att Cine QED, I 


3 cel or @ C- 
cle perpendicularly oppoſed to the Eye, will be cu 
a Grele in the Plain 0 the Projection. | 


1 tho Plain of the Projection (eee 
— Fig.) be BDC E perpendicularly 
oppoſed to the Eye at A, by Def.,2. and 
let the direct Cipele to be pot be 
Et EGLE; reh n : 
E -20 $ Eye at. A; Wherefore — 8 | 

1 DCEand.K GIF Prog eas | 
1 e. xlequeny * Coed | 


7 


* 


Nen) 
Rays A K GIF * . 


of the r in Eg / which being 


the Plain of thegProje&ion will be parallel | 
to the Baſe, and thereforg 0” my 2 
wa 3. FE. D. | 


9. A Circle es at ri 9 nor 


parallel to the Plain of the Projeftion, but 


enclined to it, N an AG ak Circle. 


LEMMA Iv. 
Jai 1 nts HO, 
The flow of a ſealowiw One, POTTED | 
9 br n I 97 1 81129 
let rhe ſcalenens Ce A 6 T K 
on a Plain through the A AO, a 
© Angles ke rh Bafa G 2 ER, 
there wil be produced the Triangular 


2 | 3 


ion A G; in which dra the Line TH. 

ſo that the Angle A'FH may. be equal ta 

—y AFG; * will the Li 

E 
to upon 

Lios 1H, at right Angles cord Niang 5 


AGF, imagin * plain to be eted, cuts. 


1 in BH, I n n | 


on IB H will bea Circletake Pa Point any 
where in I BH, and draw BP perpendi- 
cular to I H; through P draw D K pa- 
rallel to G F, and then if the Cone be cut 
through D K by a plain perpendicular to 
A GF, the Section DB K will be a Cir- 
cle by Lemma 1. And BP being at right 
Angles to D K, as well as I H, ſince both 
DK and IH are Lines in the Triangle 
AGF, DP**PK will be equal to BP ; 

but the Triangles IP D and K P H are ſi- 
milar, for the Angles at P are equal, and 
AI is equal to A K D being ſub- con- 
trarily pofited; and conſequently their Com · 
plements DIP and PK H are equal alſo; 
therefore DP: PI:: FH: PR, and DP 
KPK=PLIxPH. Wherefore PIX PH 


- N * 
P3 
* 57 * 4 " ö 
* * * 


| AWy 2: 
? quently B is at this 
_ 1 It a Circlezof which Cirele 

is 8 AR © BH is a 
Cie K. 5 | | 


| *4y O40 , 
© * 1 89 
1 100 458 211 * 
e 


vis r 
mm ye, wil by a Circle in the MY 
Ff 


| Tang any Circle inclins3 to the Plain of f 


the Projection, whether it be a greater Cir- 
ele or a lefler, it matters not, for the ſame 


S (evra, 

Fig.) and let the Cone of Rays, 
which the Eye ſees this Circle be Are 
8 cut 


" r 
- 


" 8. 9 * Fs , 2” » 2 f * 2 * EE | * * ” * mY | 6-4 ts 
- * = a . 1 *E. 1 *% «6 9 * 1 
— w o * 7 N © a 7 * * * 

- 2 . * * ” x! 
* 


4 


| ale thank the Projection EER 
a 


By Dd . H AIX vin be 


meſensition of pho: mee; o- 


bn ue = PE. RGZ.. 2 

| Let the Sphere be cut by lain, paſ- 
through the Eye at * ih Centre B, 

jw right Angles to the 3 pb of d 


F Oblique Circl ROZ 
| jp Cor O hy Lon f "HERA HAART 525 
| an 


py equently _ F G 


will be a Diameter, and ACSE a great 
Circle of the Sphere; in 8 e 
draw the Lines * BS, FS, AF 

and K G, whi AO will be the 81 90 
the Cone A FZG A, and the Line CHIE 
is the common Section, of the Circle AC 
SE, and the Plain of the Projection C Z 


ER; and conſequently the Eye at A, the 


Diameter” GOF, and the Line CIHE 
being in the ſame Plain, the Lines G A 
and A F will meet the Diameter CE, pro- 
duced if their be-occafion, in two Points; 
as I and H, and the Line I H by Def. 5: 
will be the Repreſentation or Projection 

of the Diameter'G O F. 
The Diameter ABS being at right An- 
— to 4 Plain of the Projection, will 
Angles to H I a Line in that 


Frets ABH being a right 


3 Ang wilt be equal to A FS, and the 
a Trian- 


ee 


at cd he SER Ahe Anz 
25 H B will be equal E SE, and con- 
the Triangle A 8 hut the 

is equal to the Angle A 12 E- 
lements) therefore the Angle 
qual to the Angle A GFE, and the Angle 


at A being common to che two Triangles 


IAH and G AF, theſe two Triangles will 
_ likewiſe be ſimilar, but polited fub-contra- 
rily; therefore the Section H Q 
by the Plain of the Projection CZE 

ſing thro I Wwunnzernm by Lame 2. 
2 W. | is "> $0. 


DE 1154 


Aa „ The Line CE, which Ln 
Section of a Plain, as AS CE, paſſing 


- through- the Eye at A, the Centre of the 


rrimitive B, and at right A les to the 
oblique Circle to be Froji with the 
Plain of | the F rojection e 
fame Thing, the Line in whüch the Plain 
of a great Circle perpendicular ta che F lain 
of the Projection, and the 
to be Projected 


Linw'of Maſe! | [1.59 miRgtert. 
a 1814 2141 


i244 -<\ FI 
wa 
. N 
« Yo 9. 
f : 


AHB is e- | 


made 
„ paſ- . - 


oblique) Circle 
„ vutꝭ the lain ab dhe rro- | 
jection I A 2 


1 "2,6 — 
. y + 4 : = 
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25 © >s v5 1 
N B. In the Stereographick Projection 
_ - 2 6f the tis of abſolute Neceſ- 
| -- ſary cha dhe of Meaſures be deter- 
min d, before vou can Project any ob- 
ry . for tis in the Line of 
Mlieaſures, that the Centre of every 
Ws 1 is found, not in one and 
the ſame Line of Meaſures, but in a 
Line of Meaſures proper to that ob- 
e que Circle you have a Mind to pro- 
jnect; ſo chat twill be very Neceſſary 
to have a thorow —— the 
| Sphere; before you meddle with Spe- 
rick Projection: That you know all 
its Circles, their Diſtances from one 
another, and the Angles of thoſe 
which interſect one another; that you 
may be able readily to-afſign the Pole 


of any given. Circle, Oc. and theſe 
| Tins being nnderſiocd, will ea- 
del; 5 perceive that with R to ſome 
5 £3 joy as Faeroe Ft — wan 

| ſpeaking, i.e. re 
, cannot be fone 2 | Line which - ſhall 


— 


(97). 
. figned Latitude leſs than on; tis cer- 
tain, no great Circles will - 
- dicular both to the Plain of che Pro- 
jection, and any of the Hour Circles, 


crcepting that of 6; ſo that in th 


Line I ſhall call a 


S⸗cale and Compaſs, to project the 


Projection of all the reſt, we m 
have Recourſe to another Artifice, and 
determine another Line in which all 
their Centers ſhall be found, and which 
Line, Il a ſecondary Line of Mea- 
ura, and the Way of finding inch a 
Line I ſhall ſhew,by and by. But in 
caſe any oblique Circle be propoſed to 
de projected, to which no Line of 
Meaſures can be found, firſt find the 
. Pole of that Circle, and imagin any 
Number of Circles paſſing through 
its Poles, and try to find a Line of 
Meaſures to ſome of theſe ; and if 

5 can, then may the Circle ſed 


projected by determining a 
dary Line Meaſures, Iich you 


will know how to find * _ 
. © Prewiſed theſe four Propoſitions, by 
dhe help of which it will be ab, by 


. 
| upon lain any ö 
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G8). 
PROP IV. 


77 r 
2 at Cirtle, its Cemre ſball lie in 


f Meaſures, diftam from the Ce- 
NR Fad by (Sing ent of its El- 
uation aove the Plain of the Primitive 


Draw the Circle A BGC, which i ima- 
gin to repreſent the Primitive, 'in whoſe 
nenne 


4,85 b 77 deln Circleto Mm nn 
above the Primitive any number 


of Degrees : Imagin a Plain paſſing thro 
the Eye x gn. to the n 
oblique Circle, then there will lde roduced 
a Section, which may be repreſented by 


40. enten the 1 of the 1. 
0 


tak 


Gion in B C, and the obli 
in EF; the Place of the 
on ig at A. , Draw the Lines A E; and AF. 
producing them till they meet B Cp — 
ced in e and Fj ef vill becks Rep 

on of the Diameter E F; and 

ly being biſſected in o, — AGF 
may be deſoribed, which is the Repreſen- 
ion of the propoſed oblique Circle, the 
ye being placed in the under Pole of ithe 
rimitive AB GC. Now I am to prove, 
that o the Centre of the projected oblique 
Circle, is diſtant from P the Centre of the 
Primitive, by the Tangent of its Elevati- 


Cirele AG 


on above the Primitive; i. e., that a Pris . 


qual to: the Tangent of tha Ark B K. 3112 
From the Centre A, with the | Radius 
AP; deſcribe. the Ark DPF; the Any a 
LAG: is equal to- one-half of E P 
The Angle E AG is likewiſe equal AP; 
and A P is equal to P A; therefore 


- 

tly, their Cothplements EH 
14 P A © will be equal alſo. But in equal 
Circles equal Angles are fubtended by equal 
Arks; therefore the Arks B E and PD 
are equal,. but P O is the Tangent of the 
Ark P D, and therefore equal to the Tan- 
gent of the Ark BE, which is the Eleva- 


G 2 - tion 4 


Eye in this Secti- 


les Po A and E ** equal's _ 


: LS. 
* - * = 
. bo - a 
: ” a b 
© 4 4 "x I 
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to be projected, and for its Repreſentation 


ISS 2 25 a — 
—— te - tbe m —_— — " 
* * 2 P * 2 ”— 2 ** 
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* 


cle; or, on the contrary 


100) 


tion of the oblique Circle above the Plain 
of the Projection. Q. E. D. 8 

But here it may be objected, That I uſe 
the Circle AeG both for the oblique Circle 


in the Plain of the Projection; which 1 
own ; nor can it be otherwiſe, for a Circle 
elevated above the Primitivecannot be drawn 
otherwiſe than as it is repreſented 1 in the 
_ of the I” > 


— <COR.- 
_; Slovce it Js e end Avi being 


equal, that the Secant of the Elevation of - 


the oblique Circle above the Primitive be- 

ing ſet from e, the projected Extremity of 05 

the Diameter E F in the Line of Nleafdres * 

will find O the Centre of the —__ Cir- 
„having found O 

che Centre of the oblique Circle, by ſetting 

the Tangent of its Elevation above the 

Primitive from P to O, then the Secant of i | 

the ſame Elevation ſer from O, will find e 1 


A point throꝰ which it muſt paſs. 


3 by y ; * 4 e 
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(191) 
PROP. 3 W 


1 0 


1a le- Cirde whoſe Pos K W the Plata of 
the Projeftion were to be projected; the Centre 
of its Repreſentation ſball be in the Line of 

Meaſures, 21 the Centre of the Pri- 

mitive by the Secaze of that efſer Circles d. 

| flance from its Pole; and its. Samidiameter or 
Ron Met ie 9 e 
Diſtauce. | 


Suppoſe. BD the Line of RY ws 
EF a Diameter of the leſſey Circle to be 
projected, both determined. 89 Section 
of a Plain, as above directed; the Poles of 
the leſſer Circle aq F. 5 Pq. 1 
(by Lemona 20) ; þ 


0 
A7 


( 102') 

Draw the Lings Ae E and A F/; the 
Diameter E F, with reſpect to the Eye at A, 
will be projected into e f, which, being 
billefed, fil give o the Centre of the Pro- 
jection of the leſſer Circle EF. New! 
am to prove, That o the Centre of the pro- 
jected leſſer Circle, is diſtant from Q the 
Centre of the Primitive by the Secant of 
the Ark E B, the Diſtarice of the ſaid def 
ſer Circle 00 its Pole D. Draw the Lines 
QE, Eo and E/; the Triangle e E is 
Right-angled at E, and is divided into two 
9 1709 es by the Diameter EF; 


ual to the 


e An 27 E N is 
6 [Roh he equi o e. But 

lngle. e o tl le E 
W ual to QEA Ang 

— che An Fee 
the Angle FE o. 1176 from the right Angle 
e E f be wſken the Angle O E J, 81 - 
the Remainder be added the Angle 


equal to the Angle 7; the Angle Ee 
Will be a Right one; and conſequently (QE 


being a 1s) Eo will touch the Circle 
at the Point E; and the ſame Line Eo will 
be the Tangent of the Ark E D (the leſſer 
Circles Diſtance from its Pole and Q o the 


| Sant of the ſuns ils QE- 


OO ene 


PROP, 


(103) D 
„ 8, a) 


Ee 1 dd l 
lie not in the Plain of the Pope ln; 1 Di- 
ameter in the Projection, if it fall on each 


o- 

o - the Sen of the half Tangents of Ape 

. ont Diſtance from the Pole of the Pri- 

wy 1 

* Primiive in the Line of 1 Meaſures, 

1 | the Cine of bw, en N as above, ler BD 
be the! 


. 
F YR 298 F" 4 


4 * F owe 


d 


of the lefler Cindi. to e ach * 
with reſpe& to the Ian will be pro- 
jected into ef in the Line of Meaſures. 
Upon the Centre A, and with the Radius 
AQ ſcribe the 0. ed Ak 


d n E a tiS Po 


EY 2 x 


| | ( 104 ) 6) 
the line BD. will touch at the point Q: 

and e Q will be the Tangent of the Ark 
Q and Q theTangent of the Ark QH ; 
but GQ is equal to + EC, and QH equal 

to + CF, becauſe the Angle E A C'is equal 
to+EQC, and FAC equal to: FQC; 

but in equal Circles equal Angles are ſub- 

tended by equal Arks; and confequently 

E C is double of G Q, and CF double of 

H ; therefore e Q, which is the Tangent 

of the Ark G Q, will be the Semi-tangent 

of the Ark EC, the neareſt Diſtance of 
4 the Circle E F from C the Pole of the Pri- 
| mitive ; and Q the Tangent of the Ark 
_ Q H, will be the Semi-tangent of the Ark 

CP, the teſt Diſtaticg of the leſſer Cir- 
the Fole of the Primitive ; and 


* 


PROP. vn. 


If a leſſer Circle to be efted fall entirely on one 
fide of the Pole of the Projection, 8 
. encompaſs it as in the laſt Prop. then will its 
Diameter be equal o f 


* ference of the half 
* 
. © from the Pole of ibe Primitive, ſet o from 


the Centre ' of the Primitive one and the' ſame 


=. the Line of Meafi 


Suppoſe 


2 >2 22.00 wat mmm s 


| . 
(wh 11 
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'GH, and G e the Tan gent of the Ark GI: 
But His: CE and Glis: CE; there- 
fore G is equal to the. halt Tan gent of 
CF, and Ge equal to the half 2 of 
CE: But CF is the neareſt Diſtance of 
the leſſer Circle from the Pole of the Primi- 
tive, and CE is its greateſt ; therefore G 
and Ge are al to the half Tan ts of 
its neareſt and greateſt Dig m its 
Pole: But G e — 'G F is = Fe; therefore 
its Diameter is e Oc. QED. 


* 10 — 
— the Circles on the 


be” > the 8 my 
RBS upon the Primitive E pe = | 
Da Tangent to the Circle BS, and BC 
a: Tangent to the Circle B R, in B the 
| —* of their Interſection, which Tangent 
will make the ſame Angles that the Planes 
ot the Circles do; 4 Plain E FS; and 
likewiſe the. Plain made by the Tangents 
B D and BC; are both dicular to the 
Plain of the Circle B QA, and their com- 
1329 — 


( 107) 
dicular to the Line E F produced. The 
ye at A projects the Fe B D Of 


FD, and the Tandem BC into FC. Now 
I am to prove that the Angle CB D made 
by the Tangents to theſe Circles on the 
Sphere is equal to the Angle CFD made 
by the projected Tangents on the Plain of 
the Projection, Draw BQ parallel to EF 
and joyn AQ ; the Angle DBA is equal 
to the Angle AQ B, equal to AB Q, equal 
1 BED. ual ro DBF; therefore BD 
to D F: Then in the Trian- 
1 og C DB, CD, DF are equal to 
e, DB, and the Angles CDF and CDB 
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The Projection of © the Sphere, . apon ob 


GIS Plain of the Horizon for Lat. 51%. 300. 


Draw a Circle of any Magnitude at 
22 NES W repreſenting the Ho- 


which, draw the two Diameters 
WE and NS croſſing one another at right 
which will be the Repreſentations 


of two great Circles of the Sphere, as I 
ſhall ſhew afterwards : Let N repreſent the 
North, E the Eaſt, S the South, and W 


the Weſt part of the Horizon. 


N. In all theſe Projections, we uſually 
ſiuppoſe the Eye in the under Pole of 
the Primitive, Projecting that Hemiſ- 
to the Eye, 
which will all fall within the Primi- 
tive; But that Hemiſphere in which 
the Eye is, will all fall without the 
Primitive, and will run out into an in- 
finite annular Plain, in the Plain of 


dhe Projection, and conſequently can- 
not all of it be projected by Scale and 
Compaſs. N bas SO 


I. Let us begif with the Projection of 


the Equinoctial, and here we mulf firſt de- 


termin the Line of Meaſures in which the 
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HE n 3 
Centre of this Circle will be; and this 
will be done by determining in what points 
a plain perpendicular to the Primitive and 
Equinoctial will cut the Horizon, whether 
in the North and South, Eaſt and Weſt, or 
in what other intermediate points ſuch a 
plain ſhall cut it: The, Pole of the World 
in this Projection is elevated 5 19. 3o', and 
conſequently, the Equinoctial on the Nor- 
thern part of the Horizon will fall below 
the Horizon, and it is the Southern parr 
which we muſt here Project, or which will 
fall within the Primitive ; That plain whoſe 
Interſection with the Horizon ſhall produce 
the Line of Meaſures, will be the plain of 
a Meridian paſſing through the North and 
South parts of the Horizon, for that Meri-- 
dian will paſs through the Zenith and the 
Pole of the World, and will be at right 
_— to both the Horizon and Equino&i-: 
al (by Lemma 2.) whereſore NS will be the. 

Line of Meaſures; in which the Centre of 
the projected Equinoctial muſt fall; And 
fince it is the Southern part of the Equi- 
noctial Which we are to project, its Centre 
will be towards the North, and may eaſily :. 
be found by Prop. 4. its Elevation above the 
Horizon being firſt known; and this in all 
Latitudes is ſtill the Complement of the E- 
leyation of the Pole, ſo chat the Poles Ele- 


* 
. 


1 


ration in out Latitude being 515. 300, the , 


Elevation of the Equinoctial above the Ho- 
rixon will be 38%. 3o' ; the Tangent of 


which being ſet from 2 to 2 will give its 


Centre, and the Secant of the ſame 38. 300 
will give its Radius ſ by Or. Prop. 4.) with 
which the Circle WQ E may be deſcri- 
bed; which is the Repreſentation of that 
part of the Equino&ial, which is above 
our Horizon for: Latitude '5 19. 30. 


II. We will Project the Ecliptick, which 


being a great Circle of the Sphere, muſt 


cut the Equinoctial at a Diameter s Diſt- 
— — 
points of the Horizon; and e 

will have the ſame Line of — 
that of the Equinoct ial, viz: NS, for one 
and the ſame Circle will paſs thro' the Ze- 
nith, the Pole of the ' Equino@ial and the 


Pole of the Eeliprick, and, by the ſecond 


Lenma, will be at ri to them all: 
The Line of ' Meaſures being determined, 
let us conſider whether its Centre will fall 
towards the North or towards the South of 
the Horizon; and this will eaſily be deter- 
min d, by conſidering that the Equinoctial 
is elevated above the Southern Part of the 
Horiaon 38. 300. and the Northern Part of 
the Ecliptick, or the Northern Signs, are 


Ole Y elevated 


= INS bDBosgua 


[-. W—_ OOO. "pa Ca 


| Ecliptick which is below the 
be thrown out of the Primitive 0 1 


to be brought above the Horizon; but ſuck 


enn 


(my) 


elevated above tlie Equino&tal 2P. 300 a 


which, in all, make 62, which is leſs than 
909. fo that it mutt fall towards the South 
401 conſequently” its Centre muſt fall to- 


wards the North, and may be found by 
angent of 62 ff 


4. by ſetting the Ta 
7281 b, 2 the Secant of 62. will give its 
Radius, with which the Circle W CE, the 


the Ecliptick, may be deſcribed. 

The Southern Part. of the Ecli tick i is 
likewiſe for the. moſt part projected in the 
Horizontal Projection,and made to- fall withs 
in the Primitive; but this cannot be the 
Globe remaining fixt, for that "cab * — 


cannot be projected unleſs Ao Globe be 


ſu poſed to be tte ima? and by that. | 


sche Southern Part of the Eeliptiek 


a Revolution of the Sphere, where it makes 
any Alteration, is ſcarce allowable';* hows 
Wel ſhall, ſhow how it is uſnally Pro- 


The * Line of Meaſures Ne vemhite 7 


ſtil, and the Circle muſt fall to the South 
and conſequently its Centre to the North of 


the Horizon ; therefore Nothing remains 
but to find its Elevation above the Horie 


Repreſentation of the Northern Half boy 


( 12) = 
v0: The Northern Part of the Ecliptick 
falls 235, 3o' nearer the Zenith than the 
Equinoctial does, therefore the Southern 
1 Fart being brought above the Horizon, muſt 
be 23 30“ nearer the Horizon than the E- 
Jen ſo that 38% 30' — 23* 30 
5* is the Diſtance of that patt of the 
liptick above the Horizon : It will be re- 
e by We E, and may ie 


8 will likewiſs be the 


. * e 
i |} clination, and P ls of Latitude for the 
bi Poles of | idler Cindes being the fume with, 
C || thoſe of 

are 


the greater Circles to which they 
TH parallel, tis certain, that the ſame 
Tf Plain which is at right Angles to the Equi- 
noctial and Horizon, will likewiſe be at 
right Angles to all leſſer Circles parallel to 
wh rg 5. (irie, pn ie fi bee 
with to Circles parallel to p- | 
tick: Bur NS is the Line of 2 of 
the 
4 Ci 


ial and Eclipti nſe- 
3 muſt be the Lins © Meile of 
to either of - them ; 


3 97 euch of ſuch leſſer Circles 
will be in NS produced if occaſion be; 

and n Prop. 6 and 
| 7. | For r Inſtance, the Tropick of Cancer 


0 113 * 
may be deleribed by Prop. 6. after this mat» 
net ; conſider in this Foſition of the $ 
what will be its neareſt and reſt 
from the Zenith, or the Pole of the Pris 
mitive, which you wall find to be 3 for 
the "th Fort being eſevated 38*. 30. as 
bove "I 0 and'the Tro ick 91 Car- 
30 from the 


ngent of 280 or the Tangent of 14 ſer 
from Z to C, will give one Extremity of 
its projected Diameter. Then the Diſtance 
from the ale to the Pole being 38%. 300 


66®, 2 the 
rilt be 
nith, the 


Sum of theſe, viz. 105 
teſt Diſtance from the Ze» 


will give the 
. ter; t 


er by Prop. 6. 
The Diſtance between the Eq ninoRial | 
the Zenirh being 51 300. if to this be all 
&d 23%  30'. you'll have 75 +00 to tha 
H 2 


from. the Pole to the Tropick of Caps of 


; 185 toget JS 
; 185 e 
22 1 


ive For "as 


BOS... . e os 


reafoning after 


792 is Circle 


| 405 | ME 
Hinter of IM of Ci 


$i 


. 35 


of the Horizon; 
| A hich being ſet from 
"to HY Will 1585 * xtren abs 


Tenitii and chi 
| 75 os, bet wh 
hogial, Fligh 


its Di- 
ween the 
and wed 


„and the e Diſtarice be. 
ain ial. and the Tropick 


ich 237 30 bein all · ad- 


ive t 


iſtanee 


Capricorn from the Z- 


1 2 HAS, it. will — 
ve nith, as on/W1 
s Man 


— _ 
4 30. that the Pole bel 1 
iche ck kite Hor rizon 3 F. 33. 


. is les 


2 


5.30 


95. LY that it does noc-paſs 
ith. Therefore 75 ſubtracted fi 


e Semii-tanlgent of which 
from 5 towards the North, WII 
To 


2 5 the Brune 


and de- 


is cle Re 
2 


185 2 Hand TR 
ally perceive 7 
ner : The Diſtance 
the Pole 


on 


4 
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8 T8 STAT 
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wo 


Lb: ? 


| 1 85 leaſt I ſhout 


| fame M 
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ce 15”. which is the neareſt Diſtance of 


- the Polar Circle from tho Zenith : And the 
balf- Tangent of 15 ſet from Z to u, will 


give one Extremity of its projected Dia- 
meter”; and then 15*, + 45% . g. will 
be its greateſt Diſtance trom the Zenith 
the hal . of Which Diſtance ſet 
from 2 0 p, will the other Extre- 
mity of its projected idmerery' ſo thut its 


Diameter v p being found, tis hut biſſecting 
it and the Circle 22 be deſeribed / | 


94 2 3 47 2 . 175 


10 8 1 7 ar 3:4 


T mau omit the drawing: ny «>; wo 


Scheme': Bur thts will yr no — 
ty in rela For they will be drawnafter/the 
$ 85 rallels of Drelina - 

tion hos 755 255 I ebiſider them great- 
elt and neareſt Diſtance from — 
the Has or tlie "Zenith, and 'then;ſer 
in ha 8 of thoſe Diſtances found, 
ther the ern Way or cotitrary'-Ways 
hot the Centre, Sort to the Circles 
to be e aue, d 1 
Sides "the Zenith, and then you will have 


their projected Diameters, DNA 


1 7.90 MS 9 750 


> e 
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82 
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V Eben doe Ser bos de projeR.) the 


d an d firſt I am to determin a 


Mit: Ven + Line 
- 21011 


15 * H 
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- Live of Meaſures, in which their Center: 
' ſhall be if it be poſible ! But I eaſily diſ- 
cover it im . Mes- 


grea 

E ; no the Horizon and all the 
Ircles : "Therefore let us ſee whether 

the Plain of a great Circle at 
8 and any one 
and this I find poſſible by conf 
the Hour Circles being all a 

to 


Equinoktial, their Pole 
in this Circle ; bur the 


5 
: 
Ef 


All 


1 


x; 
285 


8 
7 


151 


if 
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| - Circles pals thro the: Pole which falls tt 
Wards the North. The Elevation of t 
Circle above the Horizon being the fan 


TT 


23 


VP ich is the Circle- | 20% 
We int P where NS and WE Gee. 
ſect one . tation of 


the Pole of the World ; for NS 


WE, which is likewiſe the Projegi 
an Aour-Circle, therefore it muſt be in 
is Point where theſe two projected Cir- 
cles interſe& one another, that is, in the 
2 P; Pis the point which all 
= the Hour-Circles muſt paſs in the Pro- 

_ 

In order to draw the reſt A ar- 
Circles we muſt have Recourſe to a ſeconds - 
ry Line of which will be deter- 
wit Boe _ PK 1 
point ere& DB at _ Angles, 
produce the Circle W E till it meet tho 
-DB in the points D and B, I 
the Line DB will E88 Line 
of Meaſures in which the F a 
the Hour-Circles will be found; 
the Hour · Circle of 6 DP B be e 
oy 4 the primitive _ in whoſe 


« 11809 
Pac (ahech! will” be in the Ec quinoQial) 
K let the Eye be placed; then Til DB 
de he Repreſentation, of the Equinoctial, 


for it paſſing thro the Eye will be project. 
ed into a Hght Line; but the Equinoctial 
is at right Angles to the Hour Circles, 
both the Primitive and all the reſt, there 
fore it will be the. Jecondary Line of Mea- 
- ſares/upon.this Suppoſition, in which will 
it —— their: Centers: In order to the find- 
which ſer the Sector to the Radius 
PK. de then tale of the Tangents .of 1 15%. 
305 2 *: #he Elevations of, the Hour Cir- 
above the Hour: Circles at 6, and ſet 
n both. Wa 8 from R to r, from K to 
1 from K to r, & c. then upon thoſe 
Centers and with the Secants of the ſame 
Eklerations, deſcribe the Circles PP, PO 
and P TL, which will be the Hour- Ci. rcles; 
for they are all great Circ 4 . Sphere 
(for the dupppſition does 1 any * 
ration as to that) pals * the pole P, 

und make Angles wixh one another of 15. 
ct are 15%. diſtant, from 278 other, and 
08 Portions af thoſe which fall 

| > "Primitive NE 'S as H-Pb 
denen n of thaſe Halves of 
. Cireles v. me are, a _ Ho 

"rn eis 2 unten 
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# be determined after the ame: Maaner wigh 

es DB: above, an — Cirgles, £rLongits 
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in Horizon; in — 2 to 

5 Circle conſider how much it is = 


bove the Horizon, and 


N to i nn 
a: mich i: 33%; 39%, 1 
noſe Pole: is 51% 30. e l 


2330, 8.128%; Wi 55 
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Line of Meaſures will be 

tre may be found by ſet- 
Langen of 23. 30“ its Elevation 
| he, 4.2 5 —_ 2 to a, and 
ſame Elevation the 


We E iy be In, which is the 
e 12 Telpeick. a 


3 . The Noth Part of” the Horizon 
| 722 7 . war Will Ukewile be 
| = ; Fhope &þ Equinꝭ al, Wherefore 

= 70 terſect t th . Eaſt 

1 cod, rhe ſame Li 


A Painrs 555 „ And ently 
ot eaſures with the 
'Ecliptick , . 1085 * 215 elevation above 
955 Primitive is 38", 30". yay _ 
9 ingen 85, o.. and ſet it from 
7 eh A de its Centre, ard with 
Sec: Ane 29 deſcribe 
Fi 1 Which 58 epieſen- 
\ Horizon, 5 H T REY : 


1 9 4 rH "Ut TE 2185 Dre n 
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iche u "REA that the 2 of De- 
clination were drawn in ne 


IV. The Parallels My Declivarion will 
be Coticentricat- with the Primitive; ſo 
that there will be no Occaſion to determin 
Line of 2 theſe 22 
they may rawn by Prop. G. ng 
e Semi- ts of their reſpectige Di- 
ſtances from the Pole, and placing ane 
Foot of the Compaſſes in the Centre of tho 
Primitive, and therewith -4 the 
Circles + Thus the Fropick ob CaenC 
may be drawn'by taking rhe half. A 
of ry 30. and therewith placing: one — | 
72 e Compaſſes iir the Centre. deſeribing 
Circle, Which ou be dhe Frapick re- 
0 : 2210 811 31 
1 0 74 9 oy "7 brief Hage . 
1 e 8 == 
. wil nte 7 mes 4 
* and in order to draw ole, you gerd ar. 
"oy ſet off the” ChordF of 15% 49; 45% 60% 
_ 75*.* and o, from W and Eigowards N, 
and then draw the Diameters K Z k and 
tis done; for thoſe Diameter will. be we * 
Pes njttious'of- the e „ 


* 
hs * „ * 
- 4.7 + Tees, . e. 'F + 5 . ? 
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aul? 11 10g. 7 4 a 
a» Js ? try 
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Z 1 
VI. Circle of Longitude and Azimuth 
will here be drawn after the ſame way; 1 
ſhall only ſhow the way to deſcribe, 3 or 4 
of the Circles of Longitude tor by this any 
one will eaſily perceive how to draw the 
Azimuths: And firſt, the Line NS being 
——— 
dicular to inocti iptick, 
with the Plains of thoſe two Circles. the 
Repreſentations of both their Poles muſt be 
|, fomewhere inthe Line NS; but the Eclip- 
towards the North, its Pole muſt of courſe 
be towards the South; but its Pole is ſome- 
# where in the Circle ph i k, which repreſents 
1} the polar Circle, therefore it is in the point 
j| p, where phik and NS interſe& one 
| another towards the South; p is the Point 
| where the Circles of Longitude interſe& 
| one another : yo the omar hl —_ 
- paſſing through the 3 ts W, P. 
Lis will be cafily done from the Ele- 
ments, Which let be 8; tis plain that W 
PE wilt be the Repreſentation of a great 
Circle of the Sphere, as cutting the Primi- 
tive in W and E, the ſame Points that the 
Ecliptick does, and conſequently will be at 
right Angles to the Ecliptick by Lemma 2. 
and by the ſame Lemma it. is evident, that 
a great Circle which paſſes thro the Ar 


Pg. a. tm ru www HC... wat. 
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0 


it, will 


ieular to 

rough the Poles 7 other 
dicular to it 3. wherefore NS 

ne of Meaſures for the Circle 


haye a Mind to draw, and then, according to 
Prop. 4- ae paar nn . deſcribe 
eheCircles Dd, &cc. The Reaſon of proceeding 
Sr 4 
from x 5 in the Horizontal Proje&ion. | 


Vn. If it were required to projets the' 
fixed Stars in this Projection, find the De- 
clncin and — the Star to 


2 
us: 
beppoſe the Decliation of a Star were 23*, 
take the de CON of 
23". 30. wiz. 66*, 30, and therewith pla- | 
eing one Foot of the Compaſſes in the Cen- 


tre of the Primitive, deſcribe the Circle C 
eg, Which will be the Star's Parallel of De- 5 


Zr 8 7-3 Sq rar w R Aera 


ry by 1 
we 
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; Bur if the Declination ef the Skar had 
* 30˙.æ South, and its right A ſcenfion 40 
if then take the'Semi-tang ent of. go". ＋ 30? = 
.220*. and "therewith — the wk 
Circle TV; Which will be the 8 
bee e If Z 
e Stereogri ick N 
off the Chord of 400. from E tq u, 


in which it meers irwiltbs the Stats p! 


* 4 


nis ne Re, $7 2 M2. 8 1 


The (Projection the : Sphere. pas the 
Pla 0  rh6-"BEclip tick; u mo 


8 1 the Circle NES W. reprefent- 
The prinſitive Qicle or Plein af the 
ick; 4nd croſs ic wich abe ke. Diz 
meters NS. and WE, n 
Wore ten em of 'two: Cn 
f 51 bee ee 545 be 
E . rep icht 3 
” 4 = Poo the Ectip deb: 
e Norety"B kde Talk Jade Sh 
8 e eff Patt of che. Eeliptick-. 
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art ok the E uinoctial (i T may be allaw'c 

3 ſpeak ſo) hat 15 1 above the E Ely 
tick: Wherelore, NS beihs foubd to he the 
Line of Meaſure by: «he Tk Proje ko Its 
Centre Will fall De e North, and may 
be found by ſetting | the, 
ration, above the f lain 


15 


he Pri! mit the, 


30. from Z to i; 10 kale the Scan 
We Tu 1 e aud "Rope the Cir | 


cle W hich is he 
of the 5 Bai 990 


0 
22 iy * 9 


is. * 1 r 1 


| | Sof. 
nation from W at has been, ſaid. % 16, Tro 
pick of Cancer may be drawn, by, con 


etiug 
that it touches the Ecli prick” on a0 as 


Side, and it: the 
TR 5 Ditagc om South 9 Bar 


the half- Tangent, of 43% and” 

br and you'wil 775 Ae ;other 
Eine 0 dp Fo poche iameter; bHeR 
the 8 S G, and deſcribe the Circle 


Any 225 Parallel ot Peclination, asy the 


polar Circle Z y x Kc. may be del bed af- 
ter the ame Mary ce by Pry. 97 


7 Fat : angad Inifh 
oRtial, and conſequen 560 * *Scarkerd 


angent of i its Ele- 


tiog 


fc 


*. In order t Aa the Metals m 
this NM lection, conſider that the Equino- _ 
cual 
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| | 0 _ 
' ial being elevated abore the Plain of t 
Projection towards the South, its Pol 


30 P. Through FP and 
Eaſt and Weſt Points E and V, 
_ draw the Circle WP E, which will be the 


en will bo and may be found, 
the Tangents of 15“. 30“ 
0 to x, from o to r, & 
APs” BP, CPc, DP} 
with the Secants of 15 


ircles 
cribed 
Tv. "The Line NS » will likewiſe be th 


"Horizon in the 5 


Line of Meaſures as above. 
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VI. The Stars may be l in this 
projection, e their Longitude and 
Latitude, the ſame Manner that they 
were the Equinoctial Projection, having 
giren their Right * and Declination. 


The Projection if the Sphere «pon the 
lain, of the Soiftitial Colure. The 
ole being elevated 5 1 30. above the 


Hort gon, 


aw the Circle HBOC, 
the Primitive Circle or Solſtitial Colure, 
and the Diameter HO rep ner any Ma the 


4 Horizon ; ſer off the Chord of 5 


= Kage 


) to P, which will 2 Bone 
ind draw the Diameter Pp, repreſenting. 


A be Hour-Circle of 6. 


I. The Epuinodial may E : 
y A the — EQ ar 1 
| $ to the Diameter 5. 5 


Ut $6 of f. 30 gun n Gee 
i E to ® and from Q to w and draw 
e Diameter S W, which will rn 8 


11 The 
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III. The Tropicks of Cancer and Capricorn 
may be drawn thus ; each of theſe Circles 
being 235. 30“. diſtant from the Equinocti- 
al, Ga be 66e. diſtant from their reſpective 
Poles; therefore take the Secant of 66—ꝰ3 3. 
and ſet it both Ways from the Centre A 
in Pp produced, ( for P p will be the Line 
of Meaſures for all Parallels of Declinati- 
on) which will give the two Points e e, the 
Centers of the two Circles, by Prop. 5. and 
their Radi will be the Tangents of the ſame 
66®. 30 by the ſame * 


1 The Polar Circles, as likewiſe all 
other Parallels of ,Declination, may be 
drawn after the ſame Way by Prop. 5. 


V. The Line of Meaſures for the Azi- 

muths will be HO, and they may be 
drawn by Prop. 4. And the Line of Mea- 
ſures for the Almacanters will be BC, and 
they may be drawn by Prop. gt 


VI. SV or the Ecli pelck will be the 
Line of Meaſures. for — Circles of Lon- 
gitude ; and they may be drawn by Prop. 4 
And the Line © L for the Circles 
of Latitude will be x 8, and they may b 
drawn * Prop. 5. 


VII. NI 
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VII. NB. The Ecliprick may be divi- 
ded into its proper Signs in this Pro- 
JeRtion, by ſetting off the Tangetits of 

15˙. 30. 455. trom A both Ways to x 

and, from A to I and , Oc. and 

to thoſe Diviſions fools their — 

Signs, beginning at the Centre, w 

muſt be placed Y and , for dhe Eye 

being at = Interſection of the Equi- 

noctial and Ecliptick, the two- Points 
of Aries and Libra will n in- 
to the Cente. 


Theſe are: the- Projokions which kt 

greateſt. Uſe, and though there may be a 
great many more upon the Plains of ottier 
great Circles, yet if the Reader thorowly - 
underſtand 6" he cannot be at a loſs 
how to proje& the Sphere upon the Plain 
of any great Circle, which he ſhall ever 
have Occaſion for; now L ſhall proceed to 
the St Problems, in which 1 
ſhall-ſhow how: to meaſure any Ark or any 
Angle of any . .. 


1 


0 1 2 
* o 
* * 
* 
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Stereographick Problems. 


The I of any oblique Circle up- 
on the here, are all — to one another; 
but the Repreſentations of thoſe Degrees 
in the Plain of the Projection, are very un- 
equal, as is evident from PE par 98. Ae 
G f is the Repreſentation of an oblique 
erer upon the Sphere, one half of which 


* rey into Ae Gand the other in- 
to Gf A; but theſe two are very unequal 
to one another, nor are the in 
each of theſe equal —_ themſelves, ſo 
that in the firſt I ſhall ſhow how to di- 
vide the Repreſentation of any oblique Cir- 
cle into its proper Degrees ; in order to do 
which I Bere this Lenma. 


"LEMMA HI. 


7 „ the — 100 Circles in 
the Sphere, any other Circle be drawn, it wil 
cut off equal Portions from the 3 
the two equal Circles given. 


Thoſe Circles in the Sphere which are 
equal are either great Circles, (all which 
are equal) or leſſer ones, and one and the 
fame Demonſtration wou'd ſerve for 2 


but to avoid Confuſion, I ſhalt firſt Pe- 
monſt rate the Lemma true of great Circles, 
and then a- part ſhow the truth of it in leſ- 
ſer ones. ee , " 2 2 2 i L | 


I. Let A be the upper Pole of the 5 
Circle C D E, and B the lower Pole of the 
great Circle F DG, and through theſe two 
remoteſt Poles. of the two great Circles, 
the upper A, and the under B, let any Cir · 
cle be drawn as A HRB; I ſay that this 
Circle cuts off equal Portions of the Circles 
CDE and FD G, i. . CK is equal to 
FH, and DH equal to DK, ſince A is the 
Pole of the Cirele C D E, the Arks AC 
and A K will be equal to one another by 
the Definition of a Pole. And the Arks 
AFC. and FCB are alſo equal, being” 


, - 7 
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Quadrants of the ſame Circle, as are like- 
wiſe the Chords A C and BF which ſub- 
tend thoſe Quadrants; wherefore A K and 
BH (ing gs qual to the Lines A C and 
BF) will . the Arks they 
ſubtend AK 2 py BH will be equal too; 
Therefore if from the Arks, AC and BF 
be taken the Ark CF, which is common 
to both, there will remain AF equal to 
B C, and conſequently, the Angles B A C 
and ABF will be equal, and the Subtenſe 
LA equal to the Subtenſe LB. In like 
lo if from the equal Arks AHK and 
BK H, be taken the Ark K H common to 
both, there wi remain the Ark A H equal 
to the Ark BK; wherefore the Angles 
AB H and BA K, and likewiſe the Sub- 
| uſes of. thoſe:Angels.A N and NBwill'be 

ſeverally equal; Therefbre in the 'Frian- 
11 <= LAN and L B N, ſince the Sides 

L and A N are equal to the Sides BL 
erh B. N, and the Side L N common 


both, the N will be ſimilar, and 
e Angle LA N. equal to the Angle LB N. 
gain, in the Trian CAK and FBH, 
bcauſe the Sides A AT are * 
to the Sides B E and B H, and the Ang 


CAK equal to the Angle Angle FB H, 22 
proved from the Similarity of the Trian- 
ales IL. AN and L BN) the . 


x 4 * 
= 


£ as AC. MCSEIEY 


Ce 


> mw. + 


the Demonſtration will be much the 


FRY. | 
be equal, and the Side C K equal to the 


Side FH. But in equal Circles equal Chords 
Subtend equal Arks, therefore the Ark CK 


is equal to the Ark E H, and if from the 


equal Arks DC and DF be taken, the equal 
Arks C K and FH, there will remain DH 


equal to DK. Q. E. D. 
| II. As to leſſer Circles which are A, 


ame. 
For becauſe they are equal they will be 
equally Diſtant from the Centre of the 
Sphere, and conſequently equally Diſtant 
from their remoteſt Poles, for. the Centre 
of 'a great Circle is the middle Point be- 
tween the Poles of that Circle. Wherefore 
all the right Lines which can be drawn 

from the Foles of thoſe Circles to their 
Peripheries will be equal, as in the 1/ 
Part AC and AK were equal to BF and 

BH, and wou'd be ſtill fo, though the 
2 C DE 28 FD G were leſter 2 
les, in eaſe they were but equal: 

ſince the Angle CA K in leſſer Circles as 

well as greater is equal to FB H the Ba- 

ſes C/K and FH will be equal here alſo ; 

and conſequently; the Arks C K and FH 
they Subtend, will be equal alſo; 


1 
1 1 „ 
+* 
. 


which 
which was to be ſhown, * N + 
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COROL. 
From whence it is evident, That if AF 


; and A H be produced until they meet the 


e ac right Angles 


n, in which the Circle CDE and VTD 


© the Froſection of the Circle F D G are de- 


ſcribed in the Points V and T, SK pro- 
duced will likewiſe fall upon T; for ſince 
AH and S K are in the fame Plain, viz vi. 
the plain of the Circle AH K B, and are 
not parallel to one ahother, they muſt, if 
produced, of neceſſity meet. But SK is in 
the ſame fa As 1 and V, and the 
Projection of the obl Circle FDG; 
for I ſuppoſe T fry: o be in the plain 


the Circle +CDE; . SK being bro pro- 


duced, Will meet A H there where AH 
„ aaa Circle CDE, that 


is in T. 

| PROB. L. 

7⁵ divide the Anbei of a yea Circle 
| imo r e 


Let ABDC be the Primitive, 2 LG 
the Line of Meaſures; let BC be the Dia- 
meter of an oblique Circle, produced by the 


he 


* 


SS 3 (Hs &@ |» WA 9 


the Primitive, and the oblique Circle, with | 
the ſaid oblique Circle, 10 


Arid the Projection into its proper 
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Ou d Jar 


terſeQion of the ſame Plain with the Primi» "22 


tive ; let the Eye be ro at A, projecting 
the Diameter B C, whoſe Repreſentationg. 
will be EF, and conſequently the Repre- 
ſentation of the oblique Circle BC/will ba 
EDF; Nand S the — of the oblique 


29 BC, will be projected into the Points 
H and K: This berg iſed, if from 
H the projected Pole e oblique Circle 


BC, be drawn any number of-right Lines 
to the Diviſions of the Primitive, and pro- 


duced if Occaſion be until they meet the 
oblique Projection DF; 1 fay, they will 


: For inſtance, if the Simi-circle GD 
[ be be divided into QD and INE ou 


- 


e p | 
the Points QD and I, and from the point th 
H be drawn the Lines HQ, HD and Hl, 
meeting the Projection in O, D and P, I ſay 
that FP is the Repreſentation of the ſame 
number of Degrees that L I contains, EO 
the Repreſentation of ſo many as G Q con- 
tains, DP the Repreſentation ot ſo many 
as DI contains, and DO the Repreſentation 
of ſomanyasDQ contains; which Ithusprove; 
all Circles which paſs thto' the remoteſtPoles 
of two great Circles, do equally divide thoſe 
Circles, or cut off equal Portions from them 
both, by Lemma 3. This therefore I thus 
prove to be true hete; B C and LG are 
. the Diameters of two great Circles, one of 
which; vz: LU is directly oppoſed; and 
the other B C obliquely oppoſed to the Eye 
at A; A is the upper Pole of LC, and N 
the under Pole of BC; therefore all Cir- 
cles of the Sphere which paſs thro', A and 
Ny do cut of equal Portions from the Cir- 
cles BC and LEG: If therefore all theſe 
Cireles be extended into one and the ſame 
Plain, or, which is all one, projected into 
the ſame Plain, the ſame thing will happen 
in the Projections, which happened in the 
Cireles before they were projected; for the 
Circle L G will be produced into the Cir- 
cle AL DG, and the oblique Circles B C 
wil become the Circles EDF, _ 5 
| tho 
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thoſe Circles which paſs thro” the 880 
Poles A and N, and ur off equal Portions 
from the two Circles BC and 1LG, will be 
projected into right Lines interſecting one 
another in ¶ the Repreſentation of the two 
Fob A nd N: 7 what was —— 

rthographically in the Lemma, is re- 
— Stereographically; for here the 
Circle AL D G is the — with the _ 
CDE in the Lemma, being there obli 
the Eye, but here direct. Again, the ircle 
E DF here is the fame with the Circle R 
DTV in the Lama, both of them pro ject- 
ed from an oblique Poſition of the Eye. 
Laftly, H here is ths Projected Pole of the 
oblique Cirele BC, as there 8 is the 3 
ted Pole of the Citcle FD G; and 
Line HP, as in the — SK 
ſents the Projection of any one of thoſe Cir- 
elbs which paſs thro the femoteſt Poles of 
the Circles propoſed: Wherefore, as in the 
Lemma, 8 T cutting the Circle CBE n K. 
does in like Manner DV in T; & 
here H euts the Circle ALDG in I, un 
the | oblique Projection EDE in P; thete- 
fore, ſince in the Lemma the Ark CK is e- 
qual to the Ark FH, and VT is the Pro- 
jection FH, it is evident, that-the- Projec- 
tion, DVI is ſo cut in T as DHF is in 
H; fo that here if H be the Pole of the 


, obli que 


22 
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8 Circle, tis manifeſt, that right 
ines drawn from H thro” any ds 

s of the Circle ALD G, will being 
ed if occaſion 'be:thit off in the Pro: 7 

jon. -& Repreſentation of an equal num- ; 
67.08 Degrees ; which was to be ſhown. 


COR. 


Hence we have an eaſie way by the help 
of a Sector, of dividing the Repreſentation 
of any oblique Circle into its proper Pe- 
grees; ſuppoſe it were requir'd to ſind the 
number 7 which OD ad 
{See Fig. Prob. 


— HD = H 9 pro- 
— until 5 meet the Primitive. in - 
apply D Q to the Chords, and it will | / 
we the Number of Degrees which PO! 
= and L I apply d to the Chords 
to the Radius of the Primitive, wil 0 

di 

rue 


Sire the Number of Degrees which F 
n e 


_ PROB, 


PROB. Il. i 


15 divide the Repreſentation of a fer * 
lique Circle into its proper Degrees. 


Det ABCD repreſent the Primitive 
whoſe Centre is E, and 4 let IK be the 


* = w” | 


7 = 
4 « 
ol ” 


Z is projected inte 
Meaſure BED at H, and its 
O projected into the Line of 


L; take EP equal to E 
N parallel to BD, which 


O, 
wi 
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cant from the Centre E as FG is; then 
project the Diameter M N into QER; 
then with EQ or E R, and from the Cen- 
tre E, deſcribe the Circle QVR; divide 
the Circle laſt deſcribed into any number 
of * Parts, ſuppoſe in the Points Y, X, 
V, T, S; and from the Pole H to the Points 
T, X, T, V, S draw the Lines HS, HT, 
HV, HX, HY, which Lines will divide 
the Circle I £ K into its proper Degrees, 
z. e. Kr ſhall be the Repreſentation of as 
many as RY contains, Cc. The 
Demonſtration of this will be eafily dedu- 
ced from the Lemma ; for the Circle A Z cuts 
off 7 Portions from the Circles MN 

and FG, but theſe Circles being produced 
or projected into the Circles I K and Q 
R, the Circles paſſing. thro the two remote: 
Poles A and Z will be projected into right 
Lines, as SH, TH, VH, Oc. ſtill cutting 
off equal Arks as before. Q.E.D. 


 COROL. 


OL. 


any 3 
V R, will in Jike 
Manner divide the Circle I . 
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Hence we have a practical Method, by 
the help of a Sector, of dividing into its 
proper Degrees any leſſer oblique Circle 
propoſed ; Suppoſe the leſſer Circle be 505%. 
Diſtant from its Pole, here I have Nothing 
to do but to find a Circle that ſhall be e- 
qual to it, and parallel to the Primitive, 
which may be done by taking the Semi-tan- 
gent of its Diſtance from its remoteſt Pole, 
viz. the Semi-tangent of 140® or the Tan- 
gent of 70. and therewith from the Cen- 


tre of the Primitive deſcribing a Circle, 


for this will be the Repreſentation of a 
Circle to the Circle to be divided.; 
and conſequently Lines drawn from "the 
Pole H (which I ſhall ſhow how tp find 
in the next Problem) to any Number of 
Degrees in the Circle 


BY a7 a> nos 
* 4 . 6 * 

"71 + Wk” e fan?” 
F #+ Sa 3% 


To fnd,the Pole of any Cirdle in the ProjeAfio, 


i. 8... 
* 


Here will be fix Caſes ; three with re⸗ 


des ro rhe greater Circles, and three Vith 
reſpect to the leſſer ones; and 5 2 i 


2 " 


I. The 
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the Eye will be its Centre; for the Eye 


r. 
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a Centre. 


20 will through its Poles, ws 


Þ 22 


if it be direct, . muſt be in its 8 


„ 
1. The Pole of a great Cirele direct to the 


fy 


+ 
— — — 


1 * aF, 85 
NN 


\ 
13 


5 7 
£ | | 
4 vip? | 
. 7 : * 
1 # N 7 by * 
K 85 * 


2 1 ere 


tly its wo een 
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from one of its 


dicular to it; and 8 5 
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the Definition of a. Pole, B and D will be 
te Poles required. ©) 


III. The Pole of an oblique Cirele may 
be found after this Manner; Let the ob- 
lique Circle be DEB (Se the laſt Fig.) 
whoſe Pole it is required to find; imagin 
the Eye to be placed at D, and then thro? 
that Point where DF B cuts the Line 
of Meaſures A C, draw the Line DG, 
and then thro G and the Centre E, draw 
the Line GEH, which will be a Diame- 
ter of that oblique, Circle upon the Sphere, 
of which DF B M is the Projection, and 
will likewiſe be that Diameter in which the 
Plain of a great Circle, as ABCD, ar 
d Wright Angles to the primitive and oblique 
4 Circle, cuts the oblique Circle ; wherefore 
che Circle A BCD will paſs 
which” may be found by ſetting 9gp*. from 
G to I and from & to E, for the two Points 
| and K will be its Poles, the firſt of which 


at L, and the Projection of the other Pole K, 
will be that Point where a Line drawn 


| F237 * "IT 6 
5 The three other | Caſes N | eſſer 
Caſes; for * * 


* 


K I. The 


thro? its Poles, , 


will be found in the Line of Meaſures A 
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1 The projected Pole of a leſſer Circle 
direct to the Eye, is the ſame with that of 
1 Eye, viz. its 

tre, 


| V1. The Pole of a lefſer Circle that is 
right to the Eye, is the fame with the Pole 
| of a great Circle to which it is Parallel, 
and. Lu will be projected into 
e Th may Ko tl 
. Pag. 103.) à leſſet 

il Cine e Ne BO, a 
les to the iameter B O, and 
T will be its tw il * 
| = "then 3 join BK, and produee BI, 
aud the two Points where thoſe two Lines 
meet... tx 1 of Meaſures AC, will be 
tho tp projet ed Files. 


III. Tre project Pole of 4 leſſer ob 
lique Circle, is the fame with that of great- 
er "abligue Circle ro Which it's then. 


s PROD. Iv. rh 
1 A Pete b of an e Jin 


Degrees. 
Before I proceed to the Solution of this 
Prob; It will be neceſſary to Fremiſe thi 5 


Degnition. 


II. A 


C199) 
e II. A Spherical Angle is the Ariehirlde din 


f & two great Circles upon the Sphere meet- 
s in a Point, and whoſe Meafiire is the 


Ark of a great Circle, intercepted bet weęn 

the two Arks Which conſtitute the Auge 

_ -ciflunos from- the o Alighlat Point 

{5 281.3108. 

| There wilt be chte Cale of this Prob. 
Gr the Point may either be at the 

Centre of che Primitive, ar che Periphery 

of: the Primi * ſomewhere within the 


Sh * * 11 


of tho — wil be Gesenbel dns 
king the number of Degrees required in 
— Compaſſes; and ſetting it 1 0 in the 
riphery of the Primitive, and from the 
Centre drawing two Radi to the Points 
found ; for choſe 'two-Radii are the Repre- 
ſentat ions of two 
tight Circles, and cenſeq ; the Mea- 
ſure of the Angle they make, will be = 
wmber/of Degrees they intercept” in 
Limb, which is 90*/ diſtant Hom — 8 
thialar Pein Go 


Arks of two 


1 Ann K 2 II. If 


— . — 4 — — 


(148) 

II. If the Angular Point be at Ba Point 
in the Periphery of the Primitive, and it 
were required to draw an Angle of 37. 
thro E (See Fig. Pag. 144) and the Centre 
draw the ri, BED, which croſs at 
right Angles with the Diameter A EC; the 
Diameter AEC produced, if occaſion be, 
will be the Line of Meaſures, with regard * 
to the C 1882 _—_ will 2 given 
Angle wi rimitiveʒ an quently 
its Centre will be ſomewhere in this Line, 
and may be found thus ; 1 Secant of 
37. * it from B to N, from which, 
and wit che lien, BN, deſcribe the 
Circle BFD, and the An gle A BF will be 
ee Fam x fr vin. an oC} 

#8 is evident [ 


N. B. if che Auge given indes of 37 
bad been an Angle of 143. hay an 
_ muſt ſtill proceed after the ſame 
ner, by taking the Secant-of 37%. the 
Supplement — the Angle given, and 
therewith finding the Ceutre as be- 
fore, and deſcribing the Circle, and 
the Angle FBC will be the Angle 
rn viz. an Angle of 143*. 


III. I 


1 


( 149 ) 


III. If the Angular Point be any where 
within the Primitive but not at the Centre, 
here will be two Varieties of this third 

Caſe; for the Angle required to be made, 
may either be made by two oblique Circles, 
or by one oblique and one right One. 


1, If. it be required to make an Angle of 
30. by two oblique Circles, whoſe Angu- 
lar Point ſhall be at P (fee the Horizontal 
Projection) thrs' P the Point given and the 
Centre Z, draw the Diameter NPZS, 
which croſs at right Angles with the Dia- 
meter WZ E; then having the Points 
WP and E, it will be eaſy to find K Cen- 


tre of an oblique Circle, which ſhall paſs 


| bat right Angles to P K, and ſet off the 


mM Tangent of zo“. from K to 8, and with 


ou the Radius S P deſcribe the Circle. PH, and 

Jas the Angle WP H will be the Angle re- 
the | quired, made by two oblique Circles, and 
an Angle of 30“. as is evident from x. 5 of 
the Horizontal Proje&ion. 


2. If it were required to deſcribe an 
Angle of 60®. one of whoſe Legs ſhall. be 


the Ark of an oblique Circle, and the other 


I II n Ark of a right One, the Conſtruction 


K 3 will 


throꝰ thoſe three Points WP and E: Erect 


the Tangen 


IS | 


( 150 ) | 
will be the ſame as before; only inſtead of 


t of che Angle required, its you 
+ muſt ſet the Tangent of Complement, viz. 

30®. from K to 8, and then with the Ra- 
= SP deſcribe the Circle PH; and the 
HS will be the Angle requi 
wit an ISAS, 
Circle and an oblique One, and an le 
of 60®. as you will perceive from x. 5. of 
the Horizontal Projection. 


ROB V. 


7 Aeribente mee of *a'yreat Circ 
paſſing 


N 2 


| Draw ch Cid ABED. repreſenting 
% AG 


FZ > of FR 


2 (r 
the Primitive, and let the Points be a and 
„ 
3 72. b 
which c S W 
AE 
int a wi other 
Re e EN 
meter —— that — — bi 0 i. Far 4 the 
prickt us to c at 
_ Angle to a A, draw the prickt Line 
which will interſect BD produced in 
the Point P: By this means you will gain 
„ the Circle 
e 
which a Circle mult paſs, it only from 
a, W us Prove - J. 
ſentation = 4 great 28 A two 
Points G and H where thels two Circles, 


the primiti — R 
_ SL tire wo —— vw hs 


{57 > 


„ W þ ans os a Bait 


 PROB. 


2 


r 
RO v.. 


E Pe th Repreſentation of oe 0. : 
pendicular to another, and fob ow C 
one great Circle” 12 0 anothe 7 
cl 
C 


3 


Let it paſs thro its Poles and * tis done. 
Here will be four Caſes, 


3 The Repreſentation BY a Circle per- 
pendicular to the Primitive will be any one lie 
of its 'Diameters, for all of them repreſent 
ou Circles paſſing thro” both its Poles, 
: ich are both Projefled into the Centre. 


W The Repreſentation of a Circle per 
pendicular to a right One may be drawn 
po finding- the Poles of that right Circle. 
and drawing a Diameter connecting the 
two Poles, which will be the Circle requi- 
red: For inſtance; ACE (Se Fig. pag, 154) 
being the R epreſentation of a right Cir- 
— — — and D right © by Prob. 3. 
9 wilt eptoteer's ghr Girels r 
dicular to A C E. B14 8 * 


1 III. Th - 


(0 


III. The Repreſentation of a Circle per- 

pendicular to an oblique Cirtle may be 
drawn thus; firſt find the Poles of the right 
Circle by Prob. 3. then draw a great: Cir- 


cle thro the two Poles found and tis done, 


by Lemma 2. for inſtance, the oblique Cir- 
cle DEB is at = Angles to the right 
Circle ACE (See Figi pag. 154.) | 


IV. To draw the Repreſentation. of an 
oblique Circle ieular to another ob- 
lique Circle ; ſuppaſe W Q_E be the ob- 


| lique Circle, to which it is required to 
draw an oblique Circle; that is perpendi- 
cular ; firſt find the Pole P of the oblique 


Circle WQ E, and then through P and the 


vo Points W and E draw the oblique Circle 


WPE, which will be the Repreſentation of 
great Circle of the Sphere, and will be 
perpendicular to the former Lemma. 


The ſecond Part of this Problem, viz. 
the drawing of a leſſer Circle perpendicu- 
lar to a greater, cannot ſo eaſily be ſolved, 


until we have ſhown (which we ſhall do 
in Prob. 9.) how to draw one Circle paral- 
| el to another, and then it may be eaſily 


done ; for if any great Circle whatſoever, 


whether Direct, Right or Oblique, were 


given 


(* 
fitting the Sector to the 
and then applying BK 


be meaſured b 
Circle AB E. 


. 


to the Line of Chords, which will give 
the Meaſure of the Ark BK. 


II. The Portion of 4 right Circle, as 
FC (%e the foregoing Fig.) of the right Cir- 
Gas CE, may be _ 5 taking 

C in your Com in 4 
the Scale of T LN. : 
ve the Number of Nen 
— . — We which cha 
be done another Way, thus; find” B the 
Pole of the r1 ght Circle AF CE, and then 
th h the rwo Points F and C draw the 
two Lines BF Hand BCD, and HD 
ply'd to the Line of Chords, will gi ne th 
Number of which FC 
The Reaſon of both theſe Solutions is de. 
ducible from Prop. 1. This latter Method 
is more convenient in ſome Caſes. Ne digs 


Ml. The third Parr of this Prop. viz, ail 
the Meaſuring any Ark of an oblique Cir- eu 
cle, is ſolved in the Corolſary of the firſt HIM 
* 


* any 
| P R O B. VII. 
1 
© "Here are three Caſes. | 
I If the Angular Point be at the Cen- 
tre of the Primitive, as the Angle BC K, 
wr foregoing Fig.) this as may be mea- 
ſured by applying BK (the Ark intercepted 
between the Legs of the Angle) to the 


Line of Chords, which will give the Mex: 
ſure of the Angle. 10 


2 If the angular Point be at "the Peri- 
phery of the Primitive, (Se Hg. in he fol: 
lowing Pag.) as in che Angle AB P. thro' 
the angular Point B and the Centre C draw 


the Diameter ACE, and then 
© to the Scale of half-Tangents 
| will give; the Nies 
ſure of the Angle, or apply d to the Tan- 
gents backwards from 45*, doubling thy 

number of Degrees wil do the, ſame 
Thing. But if inſtead of A PB, it were 
required to meaſure the Angle PB C, CP 
— d to the half - Tangents according to 
their na tural Order, will give the * 


of * 20, @ #90 


of the An gle; oc appt hs Tar 
doubling the \Number of 


# 


Degrees. 
is evident from Prop. Cj reg 


There is another Way of noſis = 
Spherical Angle from * Foles of thoſs 
two Arks which form the hus ; in 
the Angle ABP, — bund 
the Poles of the two 
B PD, through the 


the two Poles C and p, draw © any Ora 
BCD andB PO, and then OD 
to the Chords, will give the 
the Angle ABP. 


apply'd 


Quantity of 


[1 
vi 


W 


th rein be any where 
the ** of the Primitive; 
t were required to mea- 


K; through the angular Point P, 


the 

and 

and KP, which let 

HT and deſcribe the 
and PFIH, and 

* hal q and u draw E q 

ill be normal to PEI by 

horizontal Projection; there 

EPGI as the Primi+ 


- | 9 
* 5 
F 
F ; 


El 


7755 
5 


* 
20 
TM 


of 
be q a 
tw 


A 


5 


N a Of 
Th 


e win p nd 
TEE mn, 
Axing a Rular e angu 

kar Fbim F. and che the two. Poles p and , 
the Primitive in the Points E and 

3; tr. ES apply'd to the Chords, will gire 
the Meaſure o * 


PRO. 


3 


| 
j 
) 
4 


5 
L 
; 


PASS it 


To draw-a parallel Circle. 


Here are three Caſes, 


I. If he ibs parallel to the 
Primitive, and at any given Diſtance from 
it; take the half- Tangent of the Comple- 
nent of its Diſtance from the Primitive, 
ind therewith from the Centre of the Pri- 


nitive deſcribe a Circle, which ſhall be the 
Circle required. 


JL: If it be to be drawn to a 
right Circle, and at any given from 
it:; ſuppoſe — were 4K to draw & 
Circle paral to BE at 30”: Diſtance 
from it, * EF he Chord 1 35 from 
Bt n, and. fro m to e, and + 7 
the. Tangent of. a opens . itz 


egy een e 3 


placing the 
ad e, ſtrike 


rh ho Ble 


abe, which will be the Circle eds 
by Prop. 35. 


1. If it be to be en Pee to an 
N and at any given Diſtance 
let the great oblique Circle be 

BH E (Se th Er) and lex the par 
i! Circle to be be '50® diſtant from 
G5 firſt find P the Pole 2 the oblique 
Cie by Ire. and mea ſure C p on the 
half-Tangenrs, jo you will find it 28, 
which ſubtra& from 340, the Complement Fj 
of the given Diſtance, and there will re 
main 16*, the half-Tangent whereof = PAS 


* 
. 9 
n 


{ (n 161 5 

* C too, will give one Extremity of 
its projected Diameter, and the ſemi- Tan- 
gent of 430 ſer from e to m, will give the 
other; and the Diſtance o x being biſſected, 
the Cirele 0q may be deſcribed ; which 
is the Circle required, as is evident from 
. oy ing ProjeSion Another A 
of doing the ſame Thing may be eaſil 

tnced fro om. Prop. 6 and 7. 4 : 7 


PROB. X. 


7s Meaſure any Piti 4 of para Circle, 


1. If the Circle be N to the Primi- 
tive, then a Ruler lai the Centre 
ind the Diviſions in the Luut, will divide 
the Parallels into the ſame Degrees, or 
letermin in the Limb the Quantity of 
ny Ark parallel to t. 


II. If the Cirele be pamlel't to a Hetit 
me, as 4 be is to — tCirele BE, and 
t were required to mea ſure any Part of i it, 
or divide it into its proper Degrees, this 
zul be done by. Or. P93 2. ich, vou 
bay confult. 


K 115 1 * 
III. If the:Cixcle: __ parallel to an ob- 

que one, any: Ark of it may likewiſe be 
; — by d. Prob. a. A n — 
L Sphers- 


. = Way 


th utual 
» DIA a ir dino [of the 


eee 


Bt, in a Re 


the. In 
cles whic 


the Plains 
on tute the Fi 


A... Spherich Triangle, is, a Porzion 0 0 

| Fas 83 3. Sphere, HT oo 
the Arks of three e Ow -f 
Spb pl 123 23 


III. The TOR of 4 
gle is eſtimated or 5 an 10 
of a great —— Src: th VL If 
two Arks which conſtitute the: 1 oe two 


r 42 3 Prod WL 3 or 


xd be 
* 


7 


— npqn uno- 

ee ce c the Sum of 8 
ous Angles is equal co two. nen colds 3 ie 
Semi-czrale, 


caule- their gry is's 


11. When o one g A . 
ther, the vertical Angles made thereby are 


| _—_—— erer 1 128 


* 
16 — 


11 The eres Angie: is always ſub- 
dec by, or N * the "_— Ark 
„ee... da n 


IV. An lobeles N has its two 
- Wangies at the Baſe ual] ee Felecharher 3 


N d on the contrary, if a Triangle has tw 


e equal, the keen: ices or Arks 
de alſo equal. 17 2 


ft d 


i p 1 - ; 
Sa 11 A 102 2411 7 #4 


no n ay 15197 
* If in aro Tings ono Angled 
Hoe wo including” Sides "non 
qual ; or if one Side and the 2 


> be „ 


1954 


OED DT — — 
2 — CTY —— Ron. „ ̃ "OOO 


KKK 


(164 
Triangles are equal; for if laid upon one 


another they will perte&ly concur or core: 
. One Ss 


VII. Two Sides of a Spherical Triangle 
are always than the Third ; for the 
Ark of a great Circle is the neareſt Diſtance 
between two Points on the Surface of : 
Sphere, as a ſtreight Line is betwixt two 
Points in a Plain. ING * 


Theſe foren Properties are common plain 

Triangles, and have a like Demonſtration, 
e If Ws of 

- RO 2 VE ae 


| inco ro equal Parts. 


DEMONSTRATION. 


The Plains of all great Circles upon t 
Sphere paſs through the Centre, and co 
ſequently, the common Interſe&ion of al... 
two "great Cireles will be a Diameter con 
mon to both the interſecting Circles; bt 
⁊ Diameter (from Geometry) biſſects t! 
Circle or Cireles to which it hung: The 
fore all great Cireles, Or. Q. E. D. 
DA A in ee ne 20 5 16, 
ow: ons ah ( 1 2d 


* " 2 
1 j 
GS » a 


; 4 9 1 1244, 2 ! * 
L 
! , 2 q £ 
he ff - ® * * 5 # ff 4a of 4 © * 4 . 11 F #4 
From hence it follows, that every Side 
: N — f fy A . . , - , f 0 
, _ — 4 of 4 K35.4 4 4 # i * 1 ! 


zh, 42-2 3 GP Ad a we 
ef 4 Spherical Triangle is leſs than a Semi- 
circle; for if one Side be a Semi- circle as 
DBC (ia the foregoing Fig.) then the Ark of 
May great Circle as DE, DF, or DA, ma- 
ling any Angle with DC, will, — 
duced, interſe& DC at a Diameter's Di- 
tance in C, and conſequently can pever 

om a Triangle. | 5 

22 1 2? R O. II. | : * © | 3 
Ne oppofite Angles at the Seffions of tue great 
e e ie, The ihe Dk = 
SS 10 win, 
"DEMONSTRATION -: 
xcepted between H and A, (See the laßt 
WI Fg) 


* . - > 
9 ” 
i 6 
1 


I ( 266 ) 

' Fig.) the two — Points of the Se. 
mi- circles DH C C, will be the 
—— and C, and con- 
wee lu fame tk being the Meaſure 
* 4 Angle HDA = Angle 


* 
HC A. 


es u. 
. „DE (See El 
Prop. I.) thun of the Legs including 
Angle be than a Semi-cirche ; 
_ that 5s, if DB + BF be greater thay 
DBC, bus the: Baje 
© Db rames thaviths-oirward dppefiee; ugh 
BFC, and the tio fnrernal Angles at the 
INE: 1 +> ave”; 882 


1 292. _ e 34211 


DEMO NAT RATI on 
DB+BF 


2Ing ter than the Semi 
84. 5 BF is greater than 


gn” DBC, t — th 
by 2705 3.0 


10 IEY, — 2 


— DFB+BFC* or FB + 
_—_ — oY qual q two; 5 f ELLE 
are Peer than rwo right A 

«+. ien 
PRO. 


tis) 
FRO IV 

2 e Ke ie es 
Bre 
5B 


"BED no 
N e lioae: 7 


F bj agen being = the Semi-eindle 
Side B F. is BG andconſe- 
 Profierty 61 the Angle * 


( by . 
5 7 = 


DEB 1 
f ee DFB is=rwo "7 — 


14 
0 — ol 


as 2c! RAGE. v. 


12 TR B Bh then he Nr, BC, 
he intern Angle at the Baſe D 


ts; 


GIL 


_—_ 
than the outward and oppofite Angle B F 
and the two intern Angles at the Baſe BDF 
4+ D FB are kſs than rwo right ones. 


onſtration proceeds juſt after the 

ner with the two former, and 
ad not be here inſerted. b 

L 4 COR 


Ane 


— 
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COROLL. 


Hence it is plain, that in an Ifoſceles 
Triangle if one of the equal Legs be great- 
er, equal, 4 55 3 uadrant, the An- 

e at t is accordingly greater, equal 
A1 an f Angle. OR 


PR OP. VI. 


The Sum of the three Sides of any Spherical Ti 
angle are leſs then a Circle ;/ that is 2 
Pr iſe than DBC+DFC 


\ DEMONSTRATION; 


Gas Triangle BF C the Side BF is of 
| lefs than BC + F C(by Property 7.) and ad- 
ding DB-+ DF t 8 el Sides de DB + DF 
+BF, the Sum of the Sides of the 
8 is leſs" chan DBC DF 


. 1 


Dr OEDD BJ 


2 ww 1 - 0 


Copy 
PROP..VIL 


The Poles of the Sides of any Triangh GHD 
ronſtitute another Triangle n x m, which we 
may call ſupplemental to the Triangle GHD; 
fer the Supplements of the Angles "yy the Ti- 

© angle n x m are equal to the Sides of the Tri- 
angle GHD, and the Supplements of the 
Sides of the Tri r HB. 
| Angle of the Tini G HB. 


1 ot DEMONSTRATION. 


From the an : Points of de Trian- 
gle GHD deſcribe on the Globe 
3 great Circles ; that is, finding the Centre 
is / ons of the Arks G D, H D or GH, 
4 and ſetting the Sector to the Radius, 'de- 
DFE feribe with the Chord of co“, the great 
the! Circles x A y, R T-mn, x BuZ ; then 1 
being the Fele of G H, w Y = Quadrant 
(the Diſtance between the Pole of any great 
Circle, and the Periphery of that Siege Cir- 
— —— always = Quadrant) = A x; x 
r Pole of the Ark GD; 

m A on both Sides mx = 
of Ay = menace Jy -which Cai 
a the Meaſure of the Angle H GD. 


ef 


's 
If v4 


pn 
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z Being the Pole of HD, z » = Quz- 


drant = B x, and Ba on both Sides 
»x = BZ = Sap plement of B K, which is 


Kage of. * 1 HDG 

* N =R R, 8 kg ly 

foe fac ay. two great Circles, is equal 
c 


lination * 575 Circ. But x 
Pole of H dim the Pole of 
GH, mn 55 be 255 
oro 7 oles, arid 


FTE 0 15 
tion of * two 


Ca- 

ſure is T R; wherefore mn Ar FR, a 
adding m T. en both 
but m being the Pole of H, m 
— 22 Ts — il 
| 5 0B.» m wil be equal 10 
of. the Supplement of the Au- 
Fe dee undue 

— 5 5 P 

ments of the Sides of the: Triangle » > = 
"The Fran of tha bin CANS 2 2712 
of cho firſt ares overs 
Ae RES 


* „Ke contignretl herwagd 
| . . Poles — pom apes 

to Bles, as rt ngies 
equal. 0 die See the Triangle GHD; 
— the greafeſt Side » »» id the Supple- 
ment of 
* Side 


* «I -4 


PROP, 


85 n and tho 8d Fot | 
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8.548 
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rang the Difnaie o 7 
ue right Angles, 
DU WY Ws 


A ** > ny 4 "4 \ 3 1 © 1 þ „* * 


Any Angle of a Thi 
8 4. 
4c Sn 
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en n en a 1 wil : ads 


1 » - ? *% 9 ©” ® # 
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LEON two op — N e 
= * Supplement of H) and taking tw 
P. 40 9329 
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a from each Side. — D L. two Ls 


— H, and adding G and H on both 
Sides G+H—D < reo'Ls Q E. D. 


1 * 0 P. IX, 
BM tuo Ai are ; munualy Equiangular they 


are m 


DEMONSTRATION. 


Since the two Triangles are equiangular 
by the Hypotheſis, their Supplemental Tri- 
angles will be Equilateral by the laſt ; ſince 
the Sri of the Sides of their Sup- 
plemental Triangles will be reſpeRively 
equal to the Angles of the two equal Tri- 
angles (See the foregoing Fig.) and conſequent- 
ly the Sides of the 2 7 rian- 
gles will be reſpectively equal to one ano- 
ther: But the Supplemental T riangles be- 
ing Equilateral, will be Equiangular by the 


Fifth l. and Egal uiangular, 
the Sides of che ular Trian- 


gles given, will be al al yp — equal, 


as" being equal ro the Supp lends of the 
_P 


2 Tones Cre by 


«3 t # 
: F 7 5 a 7 - . : , 5 
4 — > - »w - = 8 ö 
ii 
$1.4, ' . P R O P 
; . 
* 


(.u73) 


PROP. X. 


The three Angles of every Spherick. dou 
| Freater than two Right ones, and than 
Fx right ones. 


DEMONSTRATION: 


By Prop. 6. nx+xm+ mn < four 
Ls, (See the foregoing Fig.). That is, two 
Ls—D+ two LsG + two Ls — H < 
four Ls, or fix Ls - DO —G—He 
four Ls. And taking four Ls from each 
Side two Ls — D— GH , and adding 
D, G, H on both Sides two Ls < D + 
G+H,orD+G+H> two L which 
is the Firſt Part of the Prop. 


HI. The Sum of the Internal Angles of 
any Triangle, are leſs than the Sum of the 
Thrernal and External W all ni 


* are ae (by . ” f *. 1 — YI — — Wl * K 
2 . a W 4 L * 4 4 C 4 þ 4 of * 
P 0 0 $ 
- : * 7 3 F : 
> * f * bd 1 * 


— 
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PR OP.” IK. 


at Hb of rent 

A "= the 2 e 
Cir is t thre? 
r 


8 OY o - Ss "*y wr 7 9 «Ss $7 1 
. 1 mY S > % 


DRNONSTRATION. 
1 ol, the Gr 


"Ap Fe 655 Db or BY) b 


— „ and che "Id Br 
85 had BD 


em) 
PROP. * 


1p Cirele paſſing dn the Bula 4 
great Circle, _ it at Right Angles; and on 
the Contrary, if it cuts it at Right Angles, ir 
paſſes thro" tes Poles, * 


This i is Demonſtrat 2 f yu 
wherick Game,; whict 
8. P ROP wy. 


ho obli gld Thang NW" nales i : 
ring Aa is, 27 _ 


- 


505 W. The TPM -__ fall from 


the af 4, 4 Angle, fails within the Tri 
rantal Ark without : Bat 
they be Ly the Perpendicular Jann 


and the, Quadraxe within, 


For in the Triangle EAF, whoſe Fre 
ges at E and. F are both Acute, the Per+ 
xadicular A C falls within, and the Nays 
11 mA T without: Alſo in the Trian le 
wh 6, 7 ache A D fall and G are 
the Ferpendicu falls within, 
i bar uadrant Ar without. 
Triangle BA E, whoſe An- 


d Vines 3 
ws ba E are of different. 


lh 


* 


7 Ks ) 
rr AC falls without, By the 
uadrant A + within. 


y the ſame Figure may the Ambigui 
of Right Angled Triangles be ſolved. * 


Solutions of the Ambigaity of Right As 
gled Triangles. 


of the Right Angle are of 
as 8 821 the Oppoſite Angles; 


ſo in the Triangle BDA, , (Les the foregoing 
Figure, Pag. 174.) Right An led at D by 
Prop. 12. becauſe DA is — DP, 
the Angle DBA is I than the Right An- 
gle DBP (by Proper. 3.) And in the Tri- 
angle BCA, becauſe A C is 1 I 
PC, the An . 3 is 2 tho 
Right Angle 


— If the Lagi” tin * * the 4 
les (by the Firſt) are of the — or of 
4 rent kind, the Hypothenuſe is accord · i 
ingly leſs or greater than a Quadrant. Sf 
in the Triangles DAE and E AC, the 
Lops DA . DE being greater, and ACK: 

EC being leſs than a Qua Quadrant, Nr 
(which is what is meant 1 2 K of the 
ſame kind) the Hypothenu is leſs 
than a Quadrant. But in the Triangle 


DA, whoſe s DA and DB are off.) 
* * " different T 


( 

diferent kind, to wit DA greater, and D 
Bleſs. than a Quadrant; the Hypothenuſe 
AB is chan the Quadrant DP.: | . 


Wan ene 1 I 
III. On the contrary, if the Hypothenuſe 
be leſs than a Quadrant, or 90. then are 
the Legs, as alſo the two oblique Angles 
e 
greater than a Quadrant, then are the * 
ind the two oblique Angles diſſimilar, or 

of different kinds, -Y | 


eo NC 9 — 

IV. If the Hypothenuſe be leſs or grea- 
ter than go. each Leg ſhall be ſimilar or 
lifimitar to its Adjacent Angle: For-if 
the Hypothenuſe be leſs than 900. the Legs 
re ſimilar, or of the ſame kind, by Solu- 
ton Second; as alſo the Angles by the 
itt; wherefore each Leg will be ſimilar to 
ts Adjacent Angle. But if the Hypothenuſe 


g e greater than goꝰ. the Legs are diſſimilar; 
5 of different kind, by the Second ; and 
„e Angles being of the fame kind with 
q Legs (by the Firſt) each Leg will be 
) 1 to its Adjacent Angle, and vice 
qd JIA 3 | 

16 


{x | | 

le 1 7 

oi . | ' M ** A K Fot 
nt | 


ine 
ing 


(1799 
falling from P perpendicular to the Plan 
3 H, may fall on ſome Point of the Line 
; ſuppoſe on D; for in that Poſition 

, B JH be Spherick Triabgle, Right 
2 at A, BP the Hypothenuſe, BA 
and PA the Pe rpendicular Ark, 

= uppoſe PA=PA The che Ff of 
the three . Fig.) of the Triangle, and 
fitted accord Null Letters therein; 
draw A E, PP oe Sendical to BC; 2 


Einar be the Sines 
and their 
lines ol C and DC 1 


being 25 or con i, rt he two 


1 32 of Spherick 752 y will 
preſently appear; and conſe quently, the 
({ennamſtratich of the Sixteen Cuirs of Right 


Angled'Framples: Tg which end let be 
had in the Solid, according to its Letters 


than in the two- Right- ed Spherick Tri- 
angles PBAj 2 Ba, havin 5 the ſame Acute 
Angle at the Baſe. _ 

AXIO * 1 


Ii all R Niagla Jabing the Jame 
or _— 4 Acute —_ at the Baſe, the Sines 


of the Hypothenuſes are proportional to the 
Sites th . * . 71 . "PD: 


0 : Bun Sim. 1 
bel M 2 "A Y- 


"AXIOM, I 97 
* all Right angled Triangles, having the ſan © ©. 
or equal Acute Angles at the Baſe, the Snell , * 


of the Baſes are proportional to the Tangem 
of the Perpendicular, viz. AE: AG:: aC 
229. (See Fig. Pag. 177.) TS 

The Firſt and Second Axioms may be 
Demonſtrated alſo by this Diagram. 


- * 


Axiom LS, H: S, 5 18:8: from Sim: Rig 
Axiom II. S, B:S, EV:: PT: Trizngles produc 


The uppoſe 


AW) 
Theſe two Axioms may be as well inter- 
preted without the Ark » «, and their con- 


graity with plain Trigonomet! r, b 
only conſidering the Plain Right angled 
N F DP and E A G; for, + day 


I. PF:R::PD:S,PFD: i.e 8 of 
enuſe. R:: Sof Perpendicular S, 
> Angle at the Baſe.” 


1 AER AG 'T, AEG=B, i. e. 
e R:: T, of the Perpendicular, 


9 e 


9 


H 
Ach 


s. ¶ produc'd to Quadrants B M, BN and A D. 
ell Suppoſe alſo PE, PF, NG and E G Qua» 
M 3 drants; 


: Right > 2 Triangle, and its Sides 'Þ 


Xo o al. og Renkin 4 


cauſe by this meaus the 
into Adee, and the H 
ſes and Poapendiculars, 


the —— as to pal 
ange P 
Tg - . 


(* come ir te N TABLE 


. 
a 
1 
* 
4 i 
* 
CL. — 1 The 
7 4 : * 4 14 4 - 5 
2 : | 1 
7 43% of \? 5 bY P 
, g 1 & » * 
$22.9 . 1 * «#5 „ 
898 2 
* 


* * 
. * 


* * 1 1 1 nn . 5 : : . : a * ? 4 44 7 — 
4 5 * — . . Rr XS \ 


2 


7 e — 7 * 1 G E = of — — 7 Fri cles with - F 
_ mz Solutions of their Ambiga' 'ties. " Tr r 7 ew 


| nes 


ä 


BA, PA| BP. Ss, DAS:AM:3S,DPS,ÞN : by Axiom 1. i. i. e. R: &. BA: SPA: BE. Sol 2 Ee | 7 

1 BA, PA] B. |S. BA:S,BM:T,P A:T,NM: by Axiom 2. 4. e. & BA:R:T,PA:TB. S D 

. BP, F | B. SEE SPN T. EF TW. by Axiom 2.7. R: Z BET E E A be | © fg 
, BP, P f A.'S,GE:S,GF::T,EN:T,FD: by Axiom 2.4. . R: ZFR T, BFT. : Shue. 3 þ L IL adjd 4 | 
a BP, r |B A.|S,BN:S,BP:S,FE:S,BA. Jy Axiom 1. 4. e RF SA. Str, 1. bt \opl 5.6 4 
A PA, 5 5 PIS,.GF:S,GE: :T,FD:T,EN, by Axiom 2. i.e. A, Re TPA. TBP. r ale Lal} Þ 1 6.1 
— \PA, P | B. 8, PF: S, PD: S EPS, DN, by Ts. I. i. e. R: E, PA:8, P: A, B. Solut. 1.|cy 4 44% — 1 
0 BA, B |P A.S.8MSBA:T,MN:T,AP, by Axiow-2. i. e. R:S,BA:T,B:T;AP. A 1.6, L 
1 


PA, B [BA|T,MN:S, MD=BM::TPA:S,BA,by Ax. 2. TMN RTAS BA © app yi . 
Ty B |B P. S NMS ATS MD BNS BT, by Axim 1. 5. e. SRS AT REE Ambig-c, & opp] b [1% þ 3 
A, B P. [S,PD:S,PF::S,DN:S,FE, by Axiom 1. i. . ZAF RZ BSE ie , 
ea, Pa, BY E. P. |TNES,GESPE::T,DF:S,GF, by 4x: 2. i. e. TFN TAF © b E AF 
PA, Bel B . |S,BP:S,BN::S,AP:S,NM, by Axiom - 1. . i. e. S, BP:R::SAP:S,B. Solue . i cb [Loppt3. 4 
Pa, BP\B AZ, PR, Bp: x, BA (by Caſe 1.) Mario Es : Fc + is [4 
F GO 3) ans TT |Link 

P [e ASP: R „B. Z, AP. (by Caſe 1 Son 3. 0 ä 1 1 
| Pape 182 | 2D 8 Aj 


r , | * 
= _— 


(183) 

N. B. By theſe Sixteen Proportions, to- 
gether with the Three foregoing Solutions, 
may Thirteen” of the 1 8 of 
Right angled Triangles, . ro ith 
their Ambiguities be eaſily T8ly'd* An as 
or,\the remaining Three, Which are the 
Ninth; - and Eleventh In the pre- 
ceeding "able ; tho” you have Proportions 
there tor their Soluti yet they £ Kill re- 
main Ambiguous, bg angler pope of 
2 foregoing Solutiohs ; ſo that 2 = 

termine fam other t 
Problem e Giga an Ark or its 


Supplement pyirdygfinge both of thm | 


ay the ſame Sine. 


ade" — en Fallen; 8 
ag. uſeful Corpo 
+ 8d Spherich e 
ASE Eo 
F. 4.2: TE: :% 4e 
Groen PB bew Longitude, 4 great- 


5 FTP” 3 Required his Right Aen. 


By the Fourth Caſe. S Table. Pp; \ 


COT ©G2 Q = 


— 0 $0000 — x 


* 


owe E 


** 117. 


= 
- 


I. 
4 
oy 


44 ; * . 
e 


Given B P the '&*; Longitude, 2 r "DT 


8 a. eee 28 

3 vir. BR. 1 45 ＋ oy i] 251 
By cis Cal "(Sie N P 

e, ig. Pag. 184.) Gi 


„ $BP= 9.937531 $5 14271 4 4/1? Yr. 
8, =g. 600700 - 

: 854 . L 2: 9 2 - f 

= 9.538231 = 20% 17 | 


* 


(385) 
CASE HI. 


Given P A the Poles Height, and 


BA ms 
Compleme O's —— 
the time N 2 


By the Second Caſe, (Se = Px. 185. 


Fi. 


R = 10. 


| T,BA'S no. 1 81965. 
T, F. = 19. 0. öder = e, 


6 
11 424A 
dänn 2 FEET E h : , 21 


* 
- * 
ö Wd 22 88 , ; % # . 4 
oc m—_—_ z £29230 203 va 


Be on pj. 
=, PA = 9.794150 S 17 = AJ 


—  — —-—¼ \ PO yz — A 71 


5 BP = 9.534125. 40. Fe 


& [35 1 * 
0 | B 


+ \ Wl 1 * ne 4 


* 34 2 3.7 nen a 


Re 10. 
2, PBS 25 3495 


* 


2, PA: = 9-194077 77 = $8". 300 


— 
* „ 


** 


1 CASE q 


Ni 


By Caſe the. 14th, (&. Fig Pag. 185.) 


25 PA: R. — 2 


(188) 
__CASE.VIL 
i Kain 51 0% he Sin long in the © 
f f —— — aged — 


4. 41 * 
1 


9 


88 SE 
8 'F "= 
% . — * 
2 2 © 
— — 
75 4 * 
1 [4 : * 
* ww. 0 


$6662 eee 


* 
| . SA © = 9.937531 
| © S/Z4E= 9.794150 


—— — — 


= 4% 9.731681 = 32% 37 = 
N. B 


28. I 


(189) 
N. B. The ſame Diagram 


the included Angle at Z. 
By Caſe the Twelfth, 


will ſerve alſo 
for finding the Azimuth, when the Sun is in 


the Equator, by Baring his Alrirude wit 1 


Rv, Given E Z the Co-Altitude, l BZ the 
Complement of the Sun's Altitude. | "Required 


T. B ZR: T. E Z: 2 Z 


T. BZ = 10. 193863 


R = 10. | 
T. Z = 10. 999395. 


; 


25, 2 2.807530 53. 24 


( i990 ) 
cas VOL". 


1e 911 H. I Ari Atti! Motel 
tis the e Feng ARA was ole 
ugle A. = the Pale Height, AR, the 
' Declinarion; Nen R B Sant 
3 , \ INTAKE.) 


BY 


Pole's Height = A = 51. 30, 


, AR = 209. 12 


R = 10 


S,AR = 9. 539223 
8A = 9: 893544 


6 - 


— — 


SRB = 9.432767 = 15 43. 


CASE 


(1 
N zer, ek g due 


n Sun © F, the. 2 
2. 55 Co-latitude ; Required the 


Al. LP O, via Hu fm Nun. fl 
By che Kath Eafe, (S. N. Pay” mo) 


T,Po:R:: 


OP 69. 48 01 nM 
ZP = F. A:: 492 
— 
T. PO = 10 437068 \ 


= 10. | 
T, PZ = . g0060s 


— — — — 


5, P 9. 467537 = 17. 4 


TY CASE 
L 2 


Þy the th Cs (Se Fe, 1 
BE ZZ © 


— — 


A 2. Es 


Raz 10. < 9 
5 P2=g. $3923 - = TA 


20 2= 9.645679 & 16. 150 1 


— 


* 
12 


al; GER? Given Z P the 


193 
D Nen 8 E XI. 


Co-La- 
titude, and RP the Co-Dechination | * 
red the Ang leRZP or BN the &' Aa- 
math frm the Ninh 0 th Tur of i. 


: f 


By the Second Caſe, ( Bi. Pag. 18 200 
S ZE KTI 21 


1 % 
S$.ZP =9. 2941 50 : \ * 
g. nge 4 
R = 10. 3 
TRP= 11.475486 | 12 3 
— Ph FO 4 
T;Z = = £4, 131336 = 59 34” j 


„ ů ˙ 


C194) 
The Solution F obliqqe Spherick Tria. 


gles. 


5 Oblicne > Spherical Tü les bs 
— — to two * ky 


angles, by letting fall” « 
which ——— — divides the ob. 


liave * — right, 


angled 8 or 9 two 0 right-angle 
Triangles, by adding a right-angled Trian- 
le to it, and then - theſe Rules will ariſe 


r their Solutions. 


=, 
22 ed Triangles, there are 4 
e Cale Ter et which (being thus I prox 


= may be ſolvy4 b che Two fir at t 
25 or Rules deduced from them. SB 


RULE 


(195 
A9 z 1 


The Coſines of the Angles at the Baſe 
ate proportional to the Sines of ths Angtes 
at the Vertex, (See foregping Fg) For (by 
Caſe 7. of right-angled riangles.} | 


ECTS 


X BSBPA: A, PA: 8115 Add ex 
»,D&,DPA AE PAR 


RULE 11 
The Co-ſines of the Sides are Pager 
nal to the Co- ſines of the Baſes (by 
D IN Caſe 1. of Right-angled Triangles} 
A ao .. 


BA. & ae, 
3 (PDE: 


2. BA. — R. A, pA 
an. *. DA DPR, PAY 
/ | RULP mM 

ar The Sines of the Baſes are reci 


ws proportidnal to the Tangents of the Angles 
irſt dat the Baſe. For (by Axiom 2% log 


BA: N:: T, NA. T | 
a” e 
W. T, PA: T, (B 


* | N z RULE 


3. 


-(C x96 ) 
RULE Iv. 
$ "The Tangents of the Sides are 


Ipro- 


_ cally tional to the Co-ſines of the 
' Angles of the Vertex, For e 
Right angled n | 

' TBP:T,PA =R,S,BPA? © Ee 

2 5 71 s 1 rg PP, 

T. Dr, FAR Z, DAN (DPA. , BI 


AxXIOM II. 


5 In any Triangle, the Sines of the Sides 
| 33 nnn, 
ſite Angles. | 


"DEMONSTRATION. 


By BP: R::8, PA: 8, B. 
n 9927 5. * 4 58 
DP P: 28 D 


S QE. 


ner, 


f 4 0 * a 
* 4 4 Ky 1 I . 4 v ; * wh, | 
(Hire comes in the Second TABLE: 
=” - : iT 2 2 | 9 
. OS N Cf} 2 g 4 5 = - # , 
8 7 7 
Ef f . 
. 14 Fl ; 


IEM 


B 
| 


: . a ES ks £8 F N 8 1 | es * c 
| N ' * \ 85 g 


— 


Given [ace] | "The — of. the 12 — a f e e r es. a ie. Given. [Reg N 4 5 J 


| 


BÞ.PD.B D'S, PP: 


— 


8, B: : S, BP: S, D, Ambiguous. . . L e 4 


es, B DIDPSD: S BP: : S, B. S, P P. Ambigus, — 


— * 4 


22 


© 


falls 


Z. BA. Dp. S, DA. 


9 


* + * = 7 255 5 | 


IN A 8 
ut here it is doubtful whether the Perpendicular] 
within or without the & unleſs the kind of the £ D is foreknown. 


B:: T, BP, T, BA; (B « ou” 4. > -d os) and then by 


TIT Top 


P,P 1 


R:= ,BP::'1',B:7,BPA, (By Caſe 3.) and then by Rule 4. T. DPT, BPA, 
BPA: 2, DPA. Here allo the falling of PA is 'doubrful, unleſs you know. 


the kind of the Angle D. 


lhe 8 following C aſes are reſolv d by letting fall from rhe Extream of a given Side a Perpendicular SA q 
oppoſite to 4 given Angle (See Fig p. 194.) And you maſt olſerve the Addition or Subtraitio | 


both of the Segments of the Baſe, and the Aneles at the to actording as the Per 4 
falls within or without the Triangle. - Ps « pendicau 


. * 


” . 1 - 


2 þ, To: 


me 


fBi 


S, DPA. If D, B are like the, Sum of BPA, DPA =P, elſe their 
Difference = P. 


BP, B, m— 175 B.: 1, Br: I, BA (By Caſe 4.) and by Rule 3. BTB DA. . L, J. op. 15 ? pls.” 


_ S der T, B:, BPA, (By Caſe 3.) and dy Rule 1. I BS, BP: SD: 


2 
7 
3 
Y 
* 
1 
+ 
— A * 
0 
* 
* 
Tx \ p 
5 
. 1 P 
= 1 9 8 
- « 3 wa — 
* 
s 


"AF 


is like ike D, the Sum of B » _ elſe their Diff, is = 


:S 0 3, B; BE[D (RS BP:T,B,7,BPA(ByCafe 3) and by Rule 1 BPA N IFAS DFL SD Ti 


If BPA is greater then BPD and alſo B4 Gate D | teas, | . A 


Acut Acute, | | v2 | 

But if BPA > BPD and nd BY Ovens, FD is om ES 
2 P, B BETH R:Z,BP::" , BPA. (By Caſe 3.) & by y Rule 4 4. = DPA: S"BPA::P,BP:[2 4, J. "MP opp.[8. | 
T,DP. If DPA is like or unlike B;DP isleſs or greater th 8 Quadra] » $5}. 0.5 her 

Br. BD 2. =" B=T,BET, BA: (By Caſe 4.) and | by Rule 2. $, BA , -Þ 
DA:,DP, If D DP. If DA is lle or unlike (PA) L B, chen P 0 15 > I - go? 


:T,BP:T,BA. (by Caſe 4.) and by Rule 3. 8, DAS,BA: TS Sed ET [ 


— UE 


If BAS > BD, 2 like — OY 
gs 196. e 


4 
- 
| 1 ws c w_—_ 
' ö | 
* \ 
£ * j F 
* = 


| 
| 
s Y *..> AM 3 511 , 


; oY Ae 44 ep 
”" l X 
0 b 1 
1 , * 123 
W 
5 % 
N A 
0 * f 
* * 
> * 
* = 
* \ 3 k « , 151 
5 ©%* * 
0. 
« of * a * 1 
* 
| a 4 . ic * = 
| — 
. hw — — — o * 
- | * * E N "Ss 17 : 
* . 
« « p ; 
* * ao . 1 
. . 
4 
* * AS '+...4 J 
h 
5 
F * a : N 
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* 
® z 


— — — 
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* 
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— i ets. 
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. 4 he 
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„ 
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1 
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* £# ; 
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5 0 
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# 
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„ 1 y a * 
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. ( 17) 
LEMMA I 


The Difference of ** verſed Sines * ro 4h 

n EE 
the Ar 1% the Sine 2 Difference 
of the Arks. 


DEMONSTRATION. 


Let A F. A E be the 2 Arks ; the Dif- 
ference of the verſed Sines 18 is A 85 — A H 


=F B. And * Sine of + libra of 
he Arks, viz. Sine of + FE = FO; nd 
dine of . Sum or Z of the Arks = AD 
EP: being =.F A.) But the Triangle 
CD is ſimilar to the Triangle E FE 
* ac G is ſimilar to the A E as) : | 
N 3 DL there- 


( 198) 
therefore AC; A D;; EF: FB: and AC 
x FB=E FX AD, and dividing by 2, 
ACXFB=FQxAD. QED. | 


"AXIOM IV. 
As Reflangle, or Product of the Sines of the 


U..: Square of the Radius: Di erence of 
the werſed Sines of the Baſe, and of the Dif- 
Terence of the Leg.: Verſed Sine of the Verti- 


cal Angle, 
DEMONSTRATION. 


Reſume the aforeſaid Circles of Paſt- 
board, (Pag. 178.) and ſuppoſe there B 
the Angle required, B A, BP (= BM) 
its Legs, P A the Baſe to be any Way ob- 
lique, not perpendicular to B A as before. 
Let fall P perpendicular to fm, and Ty 
perpendicular to c «, P perpendicular to 


b A, and m L perpendicular to c A; then 


will 4 be perpendicular to c A; and b L 
=bA—LA= V Baſe V diſſerence of 
the Legs. The Triangles L D and 86 
D are fimilar, therefore L D: DI:: Dm: 


N g, and by compoſition LD + Db = L 5; 
LD: : Da + D&=&m:»D. Bur LD 
» is ſimilar to AE C, therefore AE: AC 
:1LD: D:: LI: N. . 
4 4 "ll 


(01599) 
le PB Fis ſimilar to the Triangle = 50 
Crhe Angles P g F and = 22 being rights 
and the Angles at Fand C = from the In- 
clination of the Plains) therefore PF: F g 
2 C: C, and by Diviſion PF - F 
44 PF or Fm:: 170 — Cy ==: 
TC, or ye; and multi tiplying the correſpon- 
ding Terms of both Proportions, viz. 


AE:AC:bL:& 
EC] T win ariſe 


AEXmF:ACHuC: ebe 
74 ⁰TL:7˙ QED. 


L E MMA u. 4 

The The verſed Sinv of any 46's d into 5 the 

* is equal in the Sine A 

| DEMONSTRATION. 5 

The Triangles CAE and FR A being 
fimilar, BA: A E:: FA: AC:: 1 FA 7 


AC::AE:2 AC EAX ZAC 
N 4 OR AEM 


N * 
* . 
F 
* 
= 
Ln 


= AE. i. e. * ome Sine X 4 os = = 
ſquare of the Fine. of 4 * rhe Ark. A D. 7 


CASE XI. 5 
The 3 Sides Fe any Spkerick Triangle _— 92 
8 2 0 e ee, 


25 dn of the Sines of Fa 
| Square of the n Baſe + + Di 


rence 2 S Pie 
rence o che Sq x A. 
eee rg a: ION. 


Ny Aviom'4 ( Beg. p. 178) 111 


Ry: 5 L. 54. U. * * R. But 
5 LIZR SST Baſe 4. + Difference of 
the Legs 1 X Sz ace — * Difference of the 


Legs 


(2 
(by Lemma 1.) andy aN R847 
ngle "(by Lemma 3. ) therefore AEs 
R: :8, + Baſe + + Tos Legs x 


1 + Difference Legs. S 47 Ang | 1 


. 


_ 
m F 
25 


S 


CASE XII 
The Three Angles being Liven, to find, a Side, 
The 


Angles: adjacent to che Side anon 
red, call'd and the Angle 
call the Baſe, then Work as in the la 
Caſe; for ſuch i is the Operation in the ſup- 


— Palla, * mu 


Being the moſt uſeful Caſes in Ob⸗ | 
5 que angled Tan | 


2 BASE I 
1s the Oblique angled Triangle B P D, 5 6 4 
HF Sur” Cr-altitude BP = 46 11 the Cv. * 
latitude PD = 38• 300 and D the Time 
from 


from Neon. ei BD the abe. 
0 Sun which the Sun's 
Ach mas wa 


e N 


Ss, r. 9. 2757 


—— enatboentn 


882 9. 22770 


ꝗ—6ꝓÿä᷑ 


. ed 
= 9.634848 = 2 or 154*. 
* 34848 25%, K 400 


( 203) 
CASE IL 
In the ſame Triangle, Gives BD, ard the rides 


D and B: 1 BP the Sur Colt 
tude. 


SES BPS. 8 By | 
5, B = 9.634848 


Sum = 19.493120 
S, BP= g. 858272, = 46". 17. 


CASE III. 


the Triangle BP D, given p D the 
e Elevation = 39. ** P 
the Sun's Co- Altitude = 46. 110 and the 
Angle B = 25%. 33. Requird BD the 
Complement of the Sun's Dedination. _ 
Fig. p. 202.) 


{By ©» KB I. B TB i 
* es LBP P:2,BA: 2 DP: s, D 


* 


Draw 


| 
4 
' 


(204), 


Di the Perp rpendicular AP (by Prob. 6.) 
from P the — of the given Side B P 
and oppoſite to the given Angle at B, 
which will reſolve the Oblique angled Tri- 


angle into two Right ones, which are ſolv'd 


dy the two foregoing en 


eb 
— — 2 
S,B= 2.95 5%/ꝗ%% hot 
T,BP = Ie. 017944 - J ( 
Dr e e N. 3 LG "SM 
T,BA= g. 973255 mag 
— 
A. B . 840 
S, BA = 9185863 
,PD= 9. 8935 
g ag 934, «1 
San 1 752179 
2 21 —̃ʒͤ — 
* 911851 355 170 


8 


Then 3 becauſe P A falls N the 


Triangle, B A + A D, i. e. 43“ 14 I 


355. t7, (70-37 = |  D. . 


JAQ 3-26 Y 
1 — SS 4 * 


1 


(265) 


In the Oblique angled Triangle Z PS; Given 
tile Riyht=Afcention, Declination and Altitude 
A Kar, ſuppoſe at S : Required it's Axi- 
mutb, vis. Let the Star be Aldebaron, whoſe 

Right Aſcenſion C R. 64. 17. Declination 
RS = r5*. 48. C-Elevation of the Pole = 
38*. 3o'. as alſo his Alfitude AS = 30*. are 
all given Required the Angle at L This 5s 
ſd by Caſe IL. a N 


Dig e, 21. 30 
„ 
2 Diff. cr = 10% 45 
28 PN Diff r = 4% 5, 
28 P- Diff. cr 26%. 271 


e Fig. Page 188) 


- -2* 


8, Z P =. g. 754180 38 30 
| S, 282 9. 937531 060 * 
* * — — — lm 
| It, cr. = 19. 73 1681 | 


= 20, 


| 33 
8528 P DIE x 3 SP— Dig. cr. 19.5 172886 


9 Sq + L22159. 785605 
* " wy 4 $7 Z — 9. 892902 — 510. 23 
10 TI 


(206) 


Therefore 22 = 102˙é 40 that is his Azi- 
muth, is nearly E by 8. 


| > He Htg, the two Mil Caſe, One for ths 


Hour of the Day, the other for the Suu f Azi- 


mb; Done after Sir Jonas Moore's Me- 
hed, which is very ſhort and ready, 
I. For the Hour. 


855 P4611, Os Cal. Requa'd' the 


PD=38 30 = lat. 4 BDP = 
© BD=78 3. dat. C hour fr. non. 


385.30'.0.3058543 
78. 31 0.008709 To. Arith. 


43 


8. eee 
EX. $.7306823= 5 Diff of the Legs. 


'©7 18.7798388 = Sum of ol 4 Numb. 
— — — 
9389999 = 


Sine 1. 12 " 
ä 24 


( Fe Pag 0 


nn 
Ke) «© 
: 

} 


II. Fo r 


( 207) 
II. For the Azimuth 


Given al Things as before, Requir'd the Angle © 
BPD = S, Azimuth from the North, © 


12.25. 7479747 12 Aritb. of the 
46. 11. 0. 1417281 Legs. 3. 0 
429-20 .9.8283006 = 7 Sum of the Legs. 

_ 23*.10'.8.825 1299 = x Diff. of the Legs; 
19.001 129 = Sum of all; wheſe 
9. 005064 = Cofine of 189. 27 
Sine of 71. 33. which doubled gives 143% C. 


theSun's Azimuth from the North of the Maid 
at that Time. 


» 
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